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ABSTRACT 


Black  women  are  more  likely  to  be  diagnosed  with  advanced 
stage  breast  cancer  and  experience  worse  survival  than  whites 
possibly  because  blacks  receive  fewer  mammograms .  To 
investigate  whether  regular  mammography  use  can  explain  the 
observed  black-white  difference  in  stage  at  diagnosis  and 
survival,  we  undertook  a  study  using  the  Linked  Medicare -Tumor 
Registry  Database . 

The  study  sample  included  black  and  white  women  age  >.  67 
diagnosed  with  breast  cancer,  from  1987-1989,  in  three 
Surveillance,  Epidemiology,  and  End  Results  tumor  registries. 
Women  were  classified  based  on  their  mammography  use  during 
the  2  years  before  diagnosis:  nonusers  (no  prior  mammograms), 
regular  users  (at  least  2  mammograms  at  least  10  months 
apart),  or  peri -diagnosis  users  (only  mammogram(s)  within  3 
months  before  diagnosis) .  Stage  was  classified  as  early  (in 
situ/local)      or      late      (regional/distant) .  Women  whose 

mammography  use  could  not  be  categorized  (n=292)  or  whose 
disease  was  unstaged    (n=141)   were  excluded. 

Mean  age  at  diagnosis  for  the  4,005  women  was  76,  4%  were 
black,  37%  married,  and  16%  lived  in  an  area  with  a  median 
income  <  $15,000;  48%  resided  in  Connecticut,  35%  in  Seattle, 
and  17%  in  Atlanta.     One-quarter  (23%)  of  women  were  nonusers, 


19%  regular  users,  and  58%  peri -diagnosis  users  of 
mammography.  One -third  of  women  were  diagnosed  with  late -stage 
disease.  Blacks  were  more  likely  to  be  nonusers  of 
mammography  (OR=3.0,  95%  CI  2.4-3.8)  and  were  more  likely  to 
be  diagnosed  with  late-stage  disease  (OR=2.5,  95%  CI  1.6-4.0) 
than  whites.  This  black-white  difference  is  related  to 
mammography  use  in  that  blacks  who  were  nonusers  were 
significantly  more  likely  to  be  diagnosed  with  late-stage 
disease  than  black  regular  users  (OR=6.7,  95%  CI  1.8-27.4); 
and  that  blacks  and  whites  who  were  users  were  diagnosed  at  a 
similar  stage  (OR=1.05,  95%  CI  0.3-3.4).  Prior  mammography 
use  explained  nearly  30%  of  the  excess  late-stage  disease 
among  blacks.  Blacks  experienced  a  higher  risk  of  death 
relative  to  whites  (RR=1.5,  95%  CI  1.1-2.1).  Prior 
mammography  use  reduced  the  estimated  relative  risk  of  black 
race  to    (RR=1.3,    95%  0.9-1.8). 

Black  women  benefit  from  regular  mammography  use  by  being 
diagnosed  with  earlier  stage  disease.  These  findings  suggest 
that  differences  in  breast  cancer  outcomes  is  not  strongly 
linked  to  race,  but  is  rather  an  issue  of  whether  a  woman 
receives  regular  mammograms. 
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INTRODUCTION 


The  purpose  of  this  dissertation  research  is  to  determine 
the  extent  to  which  black-white  differences  in  breast  cancer 
outcomes  among  elderly  women  can  be  accounted  for  by 
differential  mammography  utilization  prior  to  breast  cancer 
diagnosis.  Black  women  experience  worse  breast  cancer 
survival  and  are  more  likely  to  be  diagnosed  with  advanced 
stage  disease  as  compared  with  white  women.  Furthermore, 
black  women  are  less  likely  to  receive  screening  mammography 
than  white  women.  However,  the  question  remains  unanswered  as 
to  whether  differences  in  prior  mammography  use  account  for 
these  black-white  differences  in  breast  cancer  outcomes. 

This  study  is  the  first  to  examine  black-white 
differences  in  breast  cancer  outcomes  and  to  determine  if 
prior  mammography  use  helps  to  explain  these  differences.  The 
study  overcomes  the  limitations  of  prior  research. 
Information  is  available  with  which  to  construct  longitudinal 
histories  of  mammography  use  for  elderly  women  prior  to  their 
breast  cancer  diagnosis. 

This  study  used  the  Linked  Medicare-Tumor  Registry 
Database  created  by  the  National  Cancer  Institute  (NCI)  and 
the  Health  Care  Financing  Administration    (HCFA) .     The  linked 


database  contains  information  on  women  age  6  5  and  older  who 
are  diagnosed  with  breast  cancer  from  three  population-based 
tumor  registries,  including  information  on  prior  mammography 
use,  breast  cancer  characteristics  and  breast  cancer  outcomes. 

Obi  ectives 

The  goal  of  this  study  is  to:  (1)  broaden  our 
understanding  of  mammography  utilization  among  elderly  black 
and  white  women  prior  to  their  breast  cancer  diagnosis  (at  age 
67  years  and  older) ;  and  (2)  relate  prior  mammography  use  to 
black-white  differences  in  breast  cancer  outcomes. 

This  study  used  the  Linked  Medicare-Tumor  Registry 
Database"  created  by  the  National  Cancer  Institute  (NCI)  and 
the  Health  Care  Financing  Administration  (HCFA)  to  achieve  the 
following  objectives: 

1)  Describe  prior  mammography  utilization  and  factors 
associated  with  prior  use  among  black  and  white 
women  who  are  diagnosed  with  breast  cancer  at  age 
67  or  older. 

2)  Describe  the  relationship  between  prior  mammography 
utilization  and  stage  at  diagnosis  for  black  and 
white  women. 

3)  Describe  the  relationship  between  prior  mammography 
utilization  and  survival  for  black  and  white  women. 
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4) 


Determine  how  much  of  the  black-white  difference  in 


stage  at  diagnosis   is  explained  by  differences  in 


prior  mammography  use . 


5) 


Determine  how  much  of  the  black-white  difference  in 


survival     is     explained    by  differences 


m  prior 


mammography  use . 


Hypothesis 


Since  black  women  are  less  likely  than  white  women  to 
receive  mammography  prior  to  their  breast  cancer  diagnosis, 
and  since  prior  mammography  use  is  associated  with  positive 
breast  cancer  outcomes,  it  is  reasonable  to  hypothesize  that 
differences  in  prior  mammography  use  may  account  for  at  least 
some  of  the  black-white  difference  in  breast  cancer  outcomes 
after  adjusting  for  other  known  prognostic  factors. 


CHAPTER  I 


LITERATURE  REVIEW 


Background 

Breast  Cancer  Incidence 

Breast  cancer  is  an  important  public  health  problem  in 
the  United  States .  It  is  the  most  commonly  diagnosed  cancer 
among  women.  One  in  every  eight  women  will  develop  breast 
cancer  in  her  lifetime.^  Breast  cancer  is  second  only  to  lung 
cancer  as  the  leading  cause  of  cancer  mortality  in  women. 
More  health  care  dollars  are  spent  on  breast  cancer  than  any 
other  cancer  in  women    (6.5  billion  in  1990) 

The  risk  of  developing  breast  cancer  increases  with  age, 
and  the  greatest  burden  of  the  disease  is  borne  by  women  age 
65  and  older. ^  These  women  account  for  more  than  43%  of  newly 
diagnosed  cases  of  breast  cancer  and  have  twice  the  mortality 
rate  of  younger  women. ^  Data  from  the  NCI's  Surveillance, 
Epidemiology,  and  End  Results  (SEER)  Program  show  that  the 
incidence  rate  for  invasive  breast  cancer  among  women  age  65 
and  older  was  considerably  higher  than  the  rate  observed  among 
women  under  age  65  during  the  period  1986  to  1990  (440  per 
100,000  versus  72  per  100,000,  respect ively)  .  ^  Breast  cancer 
incidence  rates  also  increase  with  advancing  age  until 
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approximately  age  8  5  when  the  incidence  rates  decrease  and 
plateau . ^ 

Table  1.   Invasive  Breast  Cancer  Incidence  Rates  by  Race 


SEER 

Rates  per 

100,000,  1987 

-1991' 

Age  at 
Diagnosis 

Black 

White 

All  Races 

65-69 

325 

430 

412 

70-74 

336 

469 

450 

75-79 

367 

503 

484 

80-84 

379 

491 

477 

85  + 

333 

441 

428 

Table  1  shows  the  SEER  incidence  rates  for  breast  cancer 
among    elderly    women.''       The    incidence    of    breast    cancer  is 
higher  for  elderly  white  women  as  compared  with  elderly  black 
women  in  each  age  group. '-"^     The  age-specific  incidence  rates 
from  1987  to  1991  among  white  women  aged  65  to  69  years,   70  to 
74   years,    75   to   79  years,    80   to  84   years   and  85+  years  were 
430   per   100,000,    469   per   100,000,    503   per   100,000,    491  per 
100,000,     and    441    per    100,000,     respectively.       Among  black 
women,    the  age-specific  incidence  rates  during  the  same  time 
period  are  325  per  100,000,    336  per  100,000,    367  per  100,000, 
379  per  100,000,   and  333  per  100,000  for  women  aged  65  to  69, 
70  to  74  years,   75  to  79  years,   80  to  84  years,   and  85+  years, 
respectively . ' 


Breast  Cancer  Incidence  Trends 

Breast  cancer  incidence  rates  increased  rapidly  between 
1980  and  1987.^  Greater  use  of  mammography  during  this  time 
period  is  thought  to  be  partly  responsible  for  the  increase  in 
breast  cancer  incidence  rates. ^'^  The  observed  rise  in  breast 
cancer  incidence  is  primarily  characterized  by  increased 
detection  of  carcinoma  in  situ,  smaller  tumors  and  localized 
lesions. ^'^  Mammography  detects  tumors  earlier  in  the  disease 
process  when  they  are  smaller  in  size.  Rates  for  localized 
tumors  increased  by  52%  between  1982  and  1989,  while  rates  for 
regional  or  distant  tumors  decreased  9%  and  10%, 
respectively . ^ 

The  observed  shift  towards  early  (in  situ  and  localized) 
stage  disease  has  been  documented  for  both  black  and  white 
women,  ^"■■'•^  however,  the  shift  for  black  women  was  not  as 
great  as  the  shift  for  white  women.  ^'^^  For  example,  white 
women  over  age  50  experienced  a  greater  increase  in  incidence 
of  early  stage  disease  from  1980  to  1987  as  compared  with 
their  black  counterparts  (38%  and  26%,  respectively).^ 
Swanson  et  al .  examined  the  changes  in  patterns  of  stage  of 
disease  for  black  and  white  women  diagnosed  with  breast  cancer 
using  SEER  data  from  1983  to  1989.^  They  found  increased 
rates  of  smaller  and  less- invasive  tumors  that  are  consistent 
with  screening  (e.g.,  ductal  carcinoma  in  situ  and  small-sized 
tumors  without  axillary  node  involvement)  for  both  black  and 
white    women.       However,    white    women    experienced    a  greater 


7 

increase  in  incidence  of  ductal  carcinoma  in  situ,  the  least 
invasive  lesion  as  compared  with  black  women  over  the  period 
1983  to  1989  (213%  versus  153%,  respectively) .  In  summary, 
these  data  support  the  hypothesis  that  the  observed  rise  in 
breast  cancer  incidence  during  the  1980s  is  primarily  due  to 
increased  mammography  utilization.  Furthermore,  these  data 
suggest  that  mammography  screening  is  lower  among  black  than 
white  women . ^ 

Breast  Cancer  Stage  at  Diagnosis 

The  stage  of  breast  cancer  at  time  of  diagnosis  is  the 
most  important  predictor  of  prognosis.  Women  who  are 
diagnosed  while  their  cancer  is  localized  (i.e.,  the  tumor  is 
confined  to  the  breast)  experience  better  five-year  relative 
survival  rates  as  compared  with  women  diagnosed  with  regional 
(i.e.,  tumors  that  involve  axillary  lymph  nodes)  or  distant 
(i.e.,  tumors  that  have  metastasized  to  other  organs  and 
tissues)  disease.^  The  five-year  survival  rates  for  women 
aged  65  to  74  years,  75  to  84  years,  and  85+  years  who  are 
diagnosed  with  localized  disease  are  91%,  90%  and  83%, 
respectively.^  In  contrast,  the  five-year  survival  rates  for 
women  of  these  same  three  age  groups  who  are  diagnosed  with 
distant  disease  are  17%,    20%  and  16%,  respectively.^ 

Older  women  are  not  only  at  increased  risk  of  developing 
breast  cancer  as  compared  with  younger  women,  but  they  are 
also  more  likely  to  present  with  distant  disease.  ^-^^  Nearly 


8 

half  (48%)  of  women  who  present  with  metastatic  (distant) 
breast  cancer  are  65  years  or  older. ^  Furthermore,  black 
women  are  diagnosed  more  often  with  late-stage  (i.e.,  regional 
and  distant)  disease  as  compared  with  white  women . Among 
women  aged  50  years  and  older,  blacks  are  disproportionately 
under-represented  among  those  diagnosed  with  localized  disease 
when  compared  with  whites  (45%  versus  57%)  and  over- 
represented  among  those  diagnosed  with  regional  (38%  versus 
32%)  and  distant  (11%  versus  7%)  disease.^  Other  factors  that 
are  associated  with  late-stage  at  diagnosis  include  lower 
socioeconomic  status  (SES) ,  less  education,  being  unmarried 
and  public  hospital  setting .  ^'"'"'^^-^^'^^ 

Breast  Cancer  Mortality 

Breast  cancer  mortality  rates  among  women  over  age  60 
have  increased,  however,  the  overall  mortality  rate  from 
breast  cancer  has  remained  stable  since  1973.^^  Although  the 
incidence  of  breast  cancer  is  lower  for  black  women,  their 
breast  cancer  mortality  rates  are  higher  than  those  of  white 
women.  SEER  data  from  1983  to  1990  demonstrate  that  the  5- 
year  relative  survival  for  white  and  black  women  over  age  65 
are  83%  and  67%,  respectively.^  Furthermore,  from  1980  to 
1987,  breast  cancer  mortality  rates  increased  5%,  12%,  and  8% 
for  white  women  aged  60  to  69  years,  70  to  79  years,  and  over 
80  years,  respectively.  The  increase  in  mortality  among 
elderly  black  women  was  even  greater,    17%,    20%,    and  18%  for 
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those  aged  60  to  69  years,  70  to  79  years,  and  over  80  years, 
respectively. 

The  results  of  previous  studies  indicate  that  the  excess 
mortality  among  black  women  is  in  part  explained  by  their 
advanced   stage   at   diagnosis .  In   fact,    black   and  white 

women  diagnosed  with  localized  disease  have  been  found  to  have 
a  similar  survival  rate.^^  This  suggests  that  black  and 
white  women  would  benefit  equally  from  screening  mammography. 

Breast  Cancer  Screening 

Breast  cancer  mortality  can  be  reduced  through  early 
detection.  Mammography  is  thought  to  be  the  most  effective 
method  available  for  detecting  breast  cancer  at  an  early  (in 
situ  or  localized)  stage.  Prior  studies  have  shown  that 
screening  mammography  reduces  breast  cancer  related  mortality 
20%  to  3  9%  among  women  aged  50  to  74  years . 

Despite  this  striking  reduction  in  mortality,  mammography 
remains  underutilized  by  certain  populations.  Women  who  are 
older,  black,  less  educated,  or  come  from  lower  socioeconomic 
backgrounds  are  less  likely  to  undergo  screening 
mammography .  ^' Such  women  are  also  more  apt  to  be  diagnosed 
with  advanced  stage  breast  cancer. '^'^^ 

Mammography  utilization  is  greatest  among  women  in  their 
fifties  and  then  declines  with  advancing  age .  Results  from 
the  1987  National  Health  Interview  Survey  reveal  that  44%  of 
women  aged  50   to   59  years   reported  that   they  had  ever  used 
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mammography  in  their  lifetime,  whereas  3  8%  of  women  aged  60  to 
69  years,  and  28%  of  women  aged  70+  years  had  ever  used 
mammography.^^  This  pattern  persisted  in  the  1992  National 
Health  Interview  Survey  even  though  mammography  rates 
increased  for  women  of  each  age  group;  75%  of  women  aged  50  to 
59  years,  68%  aged  60  to  69  years,  and  58%  aged  70+  years  had 
ever  used  mammography.^^  Similar  trends  were  reported  in  other 
national  surveys  including  the  1990  and  1992  Mammography 
Attitudes  and  Usage  Survey^^  and  the  1990  Behavioral  Risk 
Factor  Surveillance  System. 

The  use  of  screening  mammography  has  increased  over  time 
among  older  women.  Results  from  the  1987  and  1992  National 
Health  Interview  Surveys  show  that  the  proportion  of  women 
aged  6  0  to  6  9  years  who  reported  having  had  a  mammogram  during 
the  previous  year  increased  from  17%  to  33%.^^  Recent  Medicare 
data  indicate  that  mammography  use  among  elderly  women 
increased  slightly  from  1991    (24%)    to  1993    (25%)  . 

The  lower  mammography  use  among  older  women  may  reflect 
the  lack  of  consensus  among  professional  organizations 
regarding  breast  cancer  screening  in  older  women.  Annual 
mammography  is  recommended  by  the  American  Cancer  Society^" 
and  the  American  Medical  Association  Council  on  Scientific 
Affairs^^  for  women  after  age  50.  Annual  to  biennial 
mammography  is  recommended  by  the  United  States  Preventive 
Services  Task  Force  for  women  aged  50  to  74  years .  Annual 
mammography  is  recommended  for  women  aged  6  5   to  74  years  by 
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the  Forum  on  Breast  Cancer  Screening  in  Older  Women."  The 
Forum  also  suggests  that  mammography  "should  be  encouraged"  at 
regular  intervals  of  approximately  every  two  years  for  women 
aged  75  years  and  older  whose  general  health  and  life 
expectancy  are  good.^^ 

Lower  mammography  utilization  among  black  women  has  been 
documented   in   national    surveys .  Results    from   the  1990 

Mammography  Attitudes  and  Usage  Survey  (MAUS)  of  women  aged  4  0 
years  and  older  demonstrate  that  35%  of  whites  and  42%  of 
blacks  had  never  had  a  mammogram.  In  the  1992  MAUS  survey, 
the  proportion  of  white  women  who  never  had  a  mammogram 
decreased  to  24%,  whereas  the  proportion  of  black  women  who 
never  had  a  mammogram  remained  at  41%.'"'  Results  from  the 
1987,  1990,  and  1992  National  Health  Interview  Surveys  also 
indicate  that  black  women  reported  having  a  screening 
mammogram  less  often  than  white  women . '^^■^'^  In  1987,  only  13% 
of  black  women  and  17%  of  white  women  aged  65  to  69  years 
reported  that  they  had  had  a  mammogram  within  the  previous  12 
months.-''  This  increased  to  29%  and  36%  for  black  and  white 
women  of  the  same  age  group  in  1990. 

Particularly  low  screening  rates  were  observed  for 
elderly  women  aged  80+  years  in  the  1987  and  1990  National 
Health  Interview  Survey.^"  In  1987,  only  3%  of  black  and  8% 
of  white  women  aged  80+  years  had  a  mammogram  within  the 
previous  12  months.^"*  This  increased  to  22%  and  17%  for 
elderly  black  and  white  women  of  the  same  age  group  in  1990.^^ 


Prior  Research 
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Black-White  Differences  in  Mammography  Utilization 

Even  though  differences  in  mammography  rates  for  black 
and  white  women  have  narrowed  over  time,^^'^'*  black-white 
differences  in  mammography  continue  to  persist  among  women 
over  the  age  of  65  years .  ^^'^^'^^  Black-white  differences  in 
mammography  use  have  been  observed  in  the  elderly  (aged  65 
years  and  older)  using  Medicare  physicians'  claims 
data .  Escarce  et  al .   found  that  the  age-adjusted  rate 

of  mammography  among  elderly  white  women  was  1.76  times  that 
of  elderly  black  women  using  1986  claims  data."  Trontell  used 
Medicare  physicians'  claims  data  to  estimate  rates  of 
mammography  use  from  1991  to  1993.^^  Table  2  presents  her 
results  for  mammography  utilization  in  1993  for  approximately 
16  million  women  on  Medicare.  Similar  results  were  observed 
for  1991  and  1992.  She  found  that  black  women  enrolled  in 
Medicare  were  less  likely  than  their  white  counterparts  to 
have  received  mammography  in  each  age  group.  Although  the 
racial  difference  declined  over  the  three  year  period,  black 
women  continued  to  have  less  mammography  than  white  women. 
For  example,  among  women  aged  65  to  69  years,  whites  were  more 
likely  than  blacks  to  have  had  a  mammogram  (35%  versus  24%, 
respectively) .  Although  the  overall  mammography  rate  was 
generally   low    (<    7%    in   each   year)    among   women   age    85  and 
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older,  white  women  were  still  more  likely  to  use  mammography 
than  black  women   (7%  versus  6%,   respectively) .^^ 


Table  2 .   Percentage  of  Women  Aged  >  65  Years  who  had  a 

Mammogram  by  Race 
Medicare  Claims  Data,  1993^^ 


Age  Group 

%  Black 
(n=l,181, 612) 

% 

(n=13 

White 
,740, 507) 

%  All  Races 
(n=15,852,556) 

65-69 

24 

35 

34 

70-74 

22 

32 

31 

75-79 

17 

25 

24 

80-84 

12 

17 

16 

85  + 

6 

7 

6 

Total 

18 

26 

25 

Blustein    examined    whether    mammography    utilization  in 
elderly    women    covered    by    Medicare    differed    according  to 
supplemental  health  insurance  status."     She  used  physicians' 
claims  data  from  1991  and  1992  on  a  nationally  representative 
sample  of  women  who  participated  in  the  Medicare  Beneficiary 
Survey.     Linking  mammography  claims  with  survey  information, 
she  classified  women  into  four  insurance  categories:  Medicare 
only,  Medicare  plus  Medicaid  supplemental  insurance,  Medicare 
plus  employer- sponsored  supplemental  insurance,   and  Medicare 
plus  self -purchased  supplemental  insurance.     Mammography  use 
was    lower   for   black  women   in   each  year   and   for  both  years 
combined.      Only  one-quarter  of  black  women  and  3  9%  of  white 
women  had  a  mammogram  performed  in  the  two-year  time  period. 
Mammography  use  also  varied  according  to  insurance  status  for 


14 

black  and  white  women.  Women  who  lacked  supplemental 
insurance  were  the  least  likely  to  use  mammography.  Moreover, 
black  women  were  less  likely  than  white  women  to  have  had  a 
mammogram  during  the  two-year  period  within  each  category  of 
supplemental  insurance." 

We  recently  completed  two  studies  that  used  Medicare 
physicians'  claims  data  to  examine  mammography  utilization  in 
1990  among  women  age  65  and  older  residing  in  ten  states. ^^'^^ 
Since  little  is  known  about  the  factors  associated  with 
mammography  use  among  older  women,  our  first  study  was 
designed  to  explore  factors  associated  with  mammography  use  in 
women  within  three  age  groups:  65  to  74  years,  75  to  84  years, 
and  85+  years .  ^®  Overall,  only  15%  of  women  had  a  mammogram 
in  1990.  Rates  of  mammography  use  declined  with  advancing 
age:  20%  of  women  aged  65  to  74  years,  12%  of  those  aged  75  to 
84  years,  and  4%  of  those  aged  85+  years.  Mammography  use  was 
lowest  in  Oklahoma  and  highest  in  Washington  state.  However, 
in  each  state,  mammography  use  decreased  with  advancing  age 
group.  Mammography  use  was  lower  for  black  women  aged  65  to 
74  years  (14%  versus  21%)  and  aged  75  to  84  years  (9%  versus 
12%)  as  compared  with  white  women.  Women  in  each  of  these  two 
age  groups  had  lower  mammography  use  if  they  resided  in  the 
lowest  income  quintile  and  higher  use  if  they  resided  in  the 
highest  income  quintile  (17%  versus  23%  65  to  74,  and  10% 
versus  13%  75  to  84) .  Among  the  oldest  women  (those  aged  85+ 
years) ,   mammography  use  was  low   (4%)    and  varied  minimally  by 


race  and  income.  In  all  age  groups,  mammography  use  was 
lowest  among  women  who  did  not  have  a  primary  care  visit, 
greater  among  women  who  had  at  least  one  visit  and  continued 
to  rise  with  increasing  number  of  visits .  We  found  that 
mammography  use  was  less  for  women  who  were  older,  of  black 
race,  who  did  not  visit  a  primary  care  provider  and  who  lived 
in  areas  with  lower  median  income  and  certain  states.  Similar 
factors  influenced  mammography  use  in  women  aged  6  5  to  74 
years,  where  there  is  greater  consensus  as  to  who  should 
receive  a  mammogram,  as  in  women  aged  75  to  84  years  where 
there  is  little  consensus.  Surprisingly,  neither  race  nor 
income  had  much  influence  on  mammography  use  among  women  aged 
85  years  and  older. 

We  conducted  a  second  study  to  broaden  our  understanding 
of  the  observed  black-white  differences  in  mammography  use 
among  women  age  65+  years  who  were  on  Medicare,  and  to  examine 
the  extent  to  which  black-white  differences  in  mammography  use 
are  explained  by  number  of  primary  care  visits.'^  The 
following  are  findings  from  Georgia;  a  similar  picture  was 
found  in  each  of  the  states  studied.  The  mean  age  for  the 
335,680  women  was  75  and  20%  were  black.  Two-thirds  of  black 
(68%)  and  white  (69%)  women  had  at  least  one  primary  care 
visit.  Overall,  14%  of  women  had  a  mammogram;  the  rate  was 
less  for  black  women  (9%  versus  15%)  .  At  each  primary  care 
visit  level,  black  women  received  mammograms  less  often  than 
white  women    [1   visit    (7%  versus   15%)  ,    2   visits    (12%  versus 
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21%),  and  3+  visits  (12%  versus  20%)]  .  Even  among  women  with 
at  least  one  primary  care  visit,  the  deficit  for  black  women 
persisted  within  each  income  quintile  [lowest  (13%  versus 
20%)  ,  moderately  low  (10%  versus  18%)  ,  middle  (12%  versus 
18%)  ,  moderately  high  (10%  versus  19%)  ,  and  highest  (12% 
versus  22%)]  .  We  found  that  mammography  use  is  less  for  older 
black  women  as  compared  with  white  women.  For  both,  greater 
mammography  use  is  associated  with  increasing  number  of 
primary  care  visits.  However,  the  deficit  for  black  women 
persists  at  each  income  level  even  after  use  of  primary  care 
is  taken  into  account  suggesting  that  primary  care  visits  do 
less  to  boost  mammography  use  for  black  than  white  women. 

What  remains  unknown  is  whether  differential  mammography 
use  between  black  and  white  women  is  responsible  in  part  for 
their     differences  in  breast  cancer  outcomes. 


Black-White  Differences  in  Stage  at  Diagnosis 

The  black-white  difference  in  stage  of  breast  cancer 
diagnosis  is  well  established.  ^■-'^■-^■^^■^^  Prior  research  has 
examined  factors  such  as  age,  lower  SES,  lower  educational 
level,  being  unmarried,  and  receiving  medical  care  from  a 
public  hospital  setting  to  help  explain  the  black-white 
difference  in  stage  at  diagnosis .  "''■•^^■"^^'■^^  Studies  have  shown 
that  such  differences  in  stage  at  diagnosis  are  greatest  when 
there  are  greater  discrepancies  in  income  between  black  and 
white   women.  "'^^'^      Wells   and  Horm  used  breast    cancer  cases 


identified  through  the  SEER  Program  to  evaluate  the 
association  between  breast  cancer  stage  and  race  within  strata 
defined  by  income  and  within  education.^''  They  classified 
women  as  to  SES  using  1980  census  information  on  median 
household  income  and  percent  of  adults  with  a  high  school 
education  according  to  census  tract.  They  found  the 
proportion  of  women  diagnosed  with  late-staged  disease 
decreased  as  income  or  education  levels  increased.  Wells  and 
Horm  also  found  that  black  women  with  lower  income  or  lower 
education  were  more  likely  to  be  diagnosed  with  late-stage 
disease  than  white  women  of  lower  income  or  lower  education. 
However,  the  white  advantage  disappeared  among  women  in  upper 
income    ($25,000  +  )    or  education    (13+  years)  strata.'-'^ 

Farley  and  Flannery  studied  the  relationship  between 
stage  and  SES  among  women  diagnosed  with  breast  cancer  using 
data  from  the  Connecticut  Tumor  Registry  for  the  period  1984 
and  1985.  They  used  1980  Census  information  to  group  women  as 
low,  middle  and  high  SES  based  on  the  percentage  of  adults  in 
their  census  tract  who  completed  high  school .  Their  results 
show  that  black  women,  compared  to  white  women,  were  less 
likely  to  be  diagnosed  with  in  situ  disease  and  more  likely  to 
be  diagnosed  with  regional  and  distant  disease.  Women  of 
lower  SES  were  also  more  frequently  diagnosed  with  regional 
and  distant  disease  when  compared  to  women  of  higher  SES. 
Among  lower  SES  women,   blacks  were  more  likely  than  whites  to 
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be  diagnosed  with  regional  (40%  versus  33%)  and  distant 
disease   (13%  versus  9%)  .^^ 

Mandelblatt  et  al  studied  the  individual  and  collective 
effects  of  age,  race,  SES  and  type  of  health  care  setting  on 
stage  at  diagnosis . Her  study  included  all  breast  and 
cervical  cancer  cases  diagnosed  from  1980  to  1985  and  reported 
to  the  New  York  State  Department  of  Health  Tumor  Registry. 
SES  was  measured  using  1980  census  information  on  median 
household  income  and  percentage  of  adults  with  a  high  school 
education.  Results  from  this  study  support  those  of  Farley 
and  Flannery  even  after  multivariable  logistic  regression  was 
used  to  adjust  for  other  factors  related  to  late-stage  at 
diagnosis.  They  found  that  black  race  was  independently 
associated  with  late-stage  disease  after  controlling  for  post- 
menopausal age,  low  education,  and  public  hospital  use . 
Although  the  authors  considered  low  income  to  be  "weakly 
associated"  (p=0.055)  with  late-stage  disease  in  this 
multivariable  model,  it  is  likely  that  low  education  and  low 
income  within  a  census  tract  are  highly  correlated  and  are 
measuring  the  same  social  context . 

Satariano  et  al .  studied  the  phenomenon  which  has  been 
termed  "double  j  eopardy"'^°  or  the  health  disadvantage  of 
being  both  elderly  and  black."  This  study  examined  whether 
the  excess  risk  for  advanced  breast  cancer  for  black  women 
increased  with  advancing  age.  The  study  population  consisted 
of   newly  diagnosed  breast   cancer  cases    from   the   SEER  Tumor 
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Registry  in  Detroit  from  1973-1982.  They  found  that  the  age 
specific  incidence  rates  for  localized  and  regional  disease 
were  higher  for  white  women.  On  the  other  hand,  black  women 
had  higher  rates  of  distant  disease.  They  also  found  that  for 
both  black  and  white  women  the  proportion  of  cases  diagnosed 
with  regional  or  distant  staged  disease  increased  with  older 
age  at  diagnosis.  These  results  indicate  that  older  women  are 
at  greater  risk  of  being  diagnosed  with  late-stage  breast 
cancer,  and  that  older  black  women  are  at  particularly  high 
risk  of  being  diagnosed  with  the  most  advanced  stage  of 
cancer . 

To  date,    the  most  comprehensive  investigation  of  black- 
white  differences  in  stage  at  diagnosis  has  been  conducted  by 
the  NCI's   Black/White   Cancer  Survival   Study    (BWCSS)  Group. 
This  study  was  the  first  to  investigate  whether  differences  in 
stage  at  diagnosis  between  black  and  white  women  are  due  to 
differential     use     of     preventative     health     care     prior  to 
diagnosis.      This    study  examined   the   importance   of  multiple 
explanatory  factors,    including  preventative  health  behavior, 
in  explaining  the  association  between  black  race  and  stage  at 
diagnosis    in  newly  diagnosed  women  with  breast    cancer  from 
Atlanta,  New  Orleans  and  San  Francisco-Oakland  during  1985  and 
1986.        They    found    that    risk    factors    were  differentially 
distributed  in  blacks  and  whites.     Among  black  women,   lack  of 
mammography    use     in     the     six    years     prior     to  diagnosis, 
indicators  of  access  to  health  care,   and  increased  body  mass 
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index  were  independently  associated  with  advanced  stage  at 
diagnosis.  Among  white  women,  however,  lower  income  was  the 
only  factor  associated  with  advanced  stage  and  this 
association  was  weak    (p  =  0.06)  These  results  suggest  that 

lack  of  preventative  health  care  among  black  women  may  explain 
in  part  black-white  differences  in  stage  at  diagnosis. 

A  recent  study  by  Jones  et  al .  ,  investigated  whether 
black-white  differences  in  stage  at  diagnosis  could  be 
explained  by  history  of  screening  mammography.'^^  This 
population-based  study  included  black  and  white  women 
diagnosed  with  breast  cancer  who  were  less  than  79  years  seen 
at  22  Connecticut  hospitals  between  1987  and  1989.  Women  were 
asked  to  report  the  number  of  screening  mammograms  they  had 
during  the  three  years  prior  to  their  breast  cancer  diagnosis 
or  development  of  symptoms.  They  found  that  white  women  were 
more  likely  than  black  women  to  have  ever  had  a  mammogram 
(OR=2.34,  95%  CI  1.43-3.83)  and  that  white  women  were  two 
times  more  likely  to  have  a  history  of  screening  mammography 
during  the  three  years  before  diagnosis  (OR=2.05,  95%  CI 
1.26-3.35)  .  In  contrast  to  the  findings  from  the  BWCSS,  a 
prior  history  of  mammography  use  was  associated  with  early 
stage  disease  only  among  white  women.  In  mult ivariable 
analysis,  black  women  were  more  likely  to  be  diagnosed  with 
late  stage  disease  even  after  adjusting  for  history  of 
screening  mammography.     The  authors  found  that  less  than  10% 
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of  the  observed  black-white  difference  in  stage  at  diagnosis 
could  be  accounted  for  by  screening  mammography.^^ 

Discrepancies  between  the  results  of  the  BWCSS  and  the 
Connecticut  study  leave  unanswered  whether  or  not  differential 
use  of  prior  mammography  can  explain  differences  in  stage  at 
diagnosis  between  black  and  white  women. 

Black-White  Differences  in  Survival 

Black-white  differences  in  survival  from  breast  cancer 
are  well  documented .  ■^^■^"■^^  Black  women  with  breast  cancer 
experience  a  poorer  survival  as  compared  with  white  women. 
Black-white  survival  differences  have  been  observed  for  1- 
year,  3 -year  and  5-year  relative  survival  est imates . 
The  differences  persist  even  after  adjusting  for  stage  at 
diagnosis .  "■^^'^'^  According  to  SEER  data  from  1983  to  1990,  the 
stage- specif ic  5-year  relative  survival  for  black  and  white 
women  with  breast  cancer  age  50  and  older  are:  localized  (89% 
and  96%) ,  regional  (62%  and  75%) ,  distant  (11%  and  18%) ,  and 
unstaged   (42%  and  52%) 

It  is  unclear  why  these  black-white  differences  in 
survival  occur  among  women  with  breast  cancer.  However,  prior 
studies  suggest  that  the  survival  differences  are  not  entirely 
due  to  the  fact  that  black  women  are  more  frequently  diagnosed 
with  advanced  stage  disease .  A  number  of   studies  have 

investigated  whether  other  factors  including  SES,  tumor 
characteristics,  access  to  medical  care,  and  initial  treatment 
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modality  help  explain  the  black-white  differences  in 
survival. 

A  study  conducted  by  Dayal  et  al .  examined  the  role  of 
SES  in  explaining  the  poorer  survival  experience  of  black 
women  after  age  and  stage  at  diagnosis  were  taken  into 
account.'*^  This  study  consisted  of  women  diagnosed  with  breast 
cancer  from  1968  to  1977  from  the  Virginia  Commonwealth 
University  Tumor  Registry.  A  SES  index  was  computed  for  each 
women  based  on  information  from  her  Census  tract  of  residence. 
They  found  that  black  women  had  poorer  survival  than  white 
women  after  adjusting  for  age  and  stage  at  diagnosis. 
However,  once  they  adjusted  for  the  woman's  SES,  the  survival 
disadvantage  for  black  women  disappeared. 

In  1988,  Polednak  compared  the  survival  experience  of 
black  and  white  women  diagnosed  with  breast  cancer  in  Upstate 
New  York  to  determine  if  survival  differences  persist  in  a 
relatively  socioeconomically  homogenous  population.'-^  He  found 
that  overall  survival  for  black  women  was  lower  at  1  and  3- 
years  following  diagnosis.  He  also  found  that  within  each 
stage  at  diagnosis,  survival  differences  between  blacks  and 
whites  were  small;  this  was  especially  true  among  those 
diagnosed  with  localized  disease  where  the  survival  for  black 
and  white  women  was  nearly  identical.  Results  from  this  study 
suggest  that  black-white  differences  in  survival  may  be  small 
among  women  of  similar  socioeconomic  status  once  stage  at 
diagnosis  is  taken  into  account. 


other  studies  have  assessed  whether  differential  delay  in 
obtaining  treatment  contributes  to  black-white  differences  in 
survival . Treatment  delay  can  be  divided  into  two 
components:  patient  delay  and  system  delay.  Patient  delay  is 
defined  as  the  time  interval  from  when  the  patient  first 
notices  symptoms  to  their  first  medical  visit;  system  (or 
doctor)  delay  is  the  interval  from  the  first  medical  visit 
until  a  diagnosis  is  established  (or  treatment  is 
administered)  .  Dennis  et  al .  evaluated  the  association 
between  patient  and  doctor  delay  in  treatment  of  breast  cancer 
and  survival.  Overall,  they  observed  slightly  longer 
intervals  of  doctor  delay  in  black  women,  especially  in 
younger  black  women,  but  no  differences  in  patient  delay  were 
observed  between  black  and  white  women.  They  found  no 
correlation  between  doctor  or  patient  delay  and  survival.'*^ 
Gregorio  et  al .  evaluated  whether  survival  differences  between 
black  and  white  women  were  due  to  patient  delay  in  obtaining 
treatment.  They      found      no      statistically  significant 

differences  between  black  and  white  women  in  patient  delay. 
However,  they  observed  a  tendency  toward  longer  delays  for 
black  women.  In  mult ivariable  analyses,  race  was  not  a 
significant  predictor  of  survival  after  controlling  for  delay, 
age  and  stage  at  diagnosis.''^  A  recent  study  by  Caplan  et  al. 
examined  the  role  of  system  delay  in  black-white  differences 
in  survival  using  data  from  the  BWCSS.'''^  Results  from  this 
study  also  demonstrate  that  black  women  had  slightly  longer 
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median  system  delay  than  white  women  (2.7  versus  2.4  weeks, 
respectively) ,  although  statistical  significance  was  not 
achieved.  In  contrast  to  the  findings  from  Dennis's  study, 
older  black  women  experienced  longer  system  delay  than  older 
white  women,  although  younger  blacks  had  shorter  system  delay 
than  younger  whites.  These  results  suggest  that  the  survival 
disadvantage  for  black  women  is  unlikely  to  be  due  to 
differences  in  system  delay  since  the  median  delay  for  both 
racial  groups  was  less  than  3  weeks.  ^"^  This  study  did  show, 
however,  that  white  women  were  twice  as  likely  to  be 
asymptomatic  at  presentation.  This  is  consistent  with  the 
notion  that  black  women  are  less  likely  to  be  screened  for 
breast  cancer  and  that  differential  screening  may  partially 
explain  the  poorer  survival  of  black  women. ''^ 

Diehr  et  al .  investigated  whether  black  and  white  women 
received  different  patterns  of  care  after  diagnosis  of  breast 
cancer.''®  The  NCI  convened  an  expert  panel  of  oncologists 
and  surgeons  to  define  patterns  of  care  according  to 
recommended  practices.  Black  and  white  women  were  compared 
according  to  ten  patterns  of  care .  They  found  that  black  and 
white  women  differed  significantly  on  four  patterns  of  care. 
In  each  instance,  black  women  were  considered  to  have  received 
less  appropriate  care.  After  adjusting  for  important  factors 
related  to  care,  black  women  still  received  less  appropriate 
care    in    three    of    the    four   patterns    of    care.''®      This  study 
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provides  evidence  of  differential  treatment  in  black  and  white 
women  diagnosed  with  breast  cancer. 

Other  studies  have  evaluated  whether  black-white 
differences  in  breast  cancer  treatment  are  responsible  for 
poorer  survival  in  black  women .  Bain  et  al .  studied 

black  and  white  women  with  incident  breast  cancer  from  the 
SEER  Tumor  Registry  in  metropolitan  Atlanta  over  the  period 
1978  to  1982  to  determine  the  effect  of  black  race  on  survival 
after  adjusting  for  age,  SES  (as  indicated  by  county  of 
residence),  stage  at  diagnosis  and  type  of  treatment.^"  In 
multivariable  analysis,  black  women  continued  to  experience 
significantly  worse  survival  as  compared  with  white  women, 
even  after  controlling  for  age,  tumor  characteristics,  and 
treatment  modality.  Women  from  the  lower  SES  county 
experienced  significantly  worse  survival  than  women  from 
higher  SES  counties  on  bivariate  analysis.  This  association 
did  not  persist  after  adjusting  for  other  prognostic  factors, 
however.  They  also  found  that  when  stratified  by  stage  at 
diagnosis,  black  and  white  women  with  early-stage  disease  had 
similar  survival.  However  among  women  with  advanced  disease, 
black  women  had  significantly  decreased  survival  as  compared 
with  white  women.  This  could,  in  part,  be  explained  by  type 
of  treatment  received.  Among  women  diagnosed  with  advanced 
stage  breast  cancer,  black  women  were  significantly  more 
likely  to  have  had  no  surgical  intervention  as  compared  with 
white     women     (30%     versus     18%,      respectively) .  However, 
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treatment  for  blacks  and  whites  with  early-stage  disease  was 
similar .  ^° 

McWhorter  and  Mayer  used  SEER  data  from  1978  to  1982  to 
evaluate  whether  type  of  initial  breast  cancer  treatment 
differed  for  black  and  white  women  and  whether  treatment 
differences  explained  the  racial  difference  in  survival.*'' 
Women  were  classified  into  three  treatment  categories: 
surgical,  non-surgical  and  untreated.  Results  from  this  study 
demonstrate  that  black  women  were  significantly  less  likely  to 
receive  surgical  intervention  as  compared  with  white  women, 
and  more  likely  to  be  untreated  after  adjusting  for  age,  stage 
at  diagnosis  and  tumor  histology.  In  logistic  regression 
analyses,  black  women  were  40%  more  likely  to  die  within  five 
years  of  diagnosis  as  compared  with  white  women  even  after 
controlling  for  type  of  treatment,  age,  stage  and  tumor 
histology  (adjusted  OR  for  black  race  =  1.4,  95%  CI  1.2-1.7).*'' 
These  results  suggest  that  treatment  differences  do  not 
completely  explain  the  poorer  survival  among  black  women,  even 
though  they  received  less  aggressive  treatment  and  were  more 
likely  to  go  untreated  when  compared  with  white  women. 

Another  study  by  Kimmick  et  al .  evaluated  the  race- 
survival  association  in  a  subset  of  women  who  were  diagnosed 
with  metastatic  breast  cancer  who  received  the  same  treatment 
protocols.^"  This  study  included  all  black  women  on  five 
treatment  protocols.  Black  women  were  matched  to  randomly 
selected  white  women  from  the  same  treatment  protocol .  They 


found  that  the  median  survival  time  for  black  women  was 
significantly  lower  than  white  women  (14  months  versus  20 
months)  after  adjusting  for  pretreatment  characteristics 
despite  the  fact  that  they  received  the  same  treatment 
regimen.  These  results  suggest  that  black-white  differences 
in  survival  among  women  with  advanced  stage  disease  are  not 
explained  by  treatment  alone.  ^° 

A  recent  report  from  the  Black/White  Cancer  Survival 
Study  (BWCSS)  examined  the  role  of  multiple  prognostic  factors 
in  explaining  observed  differences  in  survival  between  black 
and  white  women. These  prognostic  factors  were 
sociodemographic  characteristics  (age  at  diagnosis,  marital 
status,  median  income  of  residence),  tumor  characteristics  at 
diagnosis  (stage,  tumor  size,  number  of  positive  nodes, 
pathologic  grade,  histologic  subtype),  number  of  comorbid 
illnesses,  and  initial  method  of  treatment.  The  authors  found 
that  although  these  factors  contribute  to  the  observed  black- 
white  differences  in  survival,  they  do  not  completely  explain 
them.  Overall,  these  factors  explained  approximately  75%  of 
the  survival  difference  between  blacks  and  whites.  They 
further  found  that  40%  of  the  difference  in  survival  was 
explained  by  more  advanced  stage  of  disease  among  blacks, 
while  18%  of  the  difference  in  survival  was  explained  by 
comorbid  illness  and  sociodemographic  factors.  The  authors 
concluded  that   reducing  the   survival  disadvantage   for  black 
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women  with  breast  cancer  is  most  likely  to  be  achieved  through 
strategies  aimed  at  early  recognition  of  the  disease. -"-^ 

In  summary,  the  survival  disadvantage  for  black  women 
remains  partially  unexplained;  whether  or  not  differences  in 
prior  mammography  use  can  account  for  some  of  the  survival 
difference  between  black  and  white  women  in  unknown. 

Limitations  of  Previous  Studies 

Previous  studies  have  not  taken  into  account  mammography 
use  prior  to  breast  cancer  diagnosis  when  investigating  black- 
white  differences  in  survival .  While  only  two  studies  have 
been  able  to  account  for  mammography  use  prior  to  diagnosis 
when  investigating  black-white  differences  in  stage  at 
diagnosis , ''^'''^  and  these  studies  have  produced  conflicting 
results.  Indeed,  information  that  links  prior  mammography 
use,  breast  cancer  diagnosis  and  breast  cancer  outcomes  for  a 
single  population  has  not  previously  been  available. 

Administrative  Data 

Administrative  (claims)  databases  are  frequently  used  in 
epidemiologic  and  health  services  research .  ^"'^^  Claims 
databases  have  been  previously  used  to  investigate  variations 
in  the  incidence,  diagnosis  and  treatment  of  breast 
cancer .  ^'•^''■^^•^^'^^  Most      recently,      Medicare  physicians' 

claims  data  have  been  used  to  study  mammography  utilization 
among  women  on  Medicare  . 
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Medicare  claims  databases  offer  several  advantages  for 
outcomes  research.  Since  the  Medicare  Program  maintains 
utilization  records  for  each  beneficiary  from  their  date  of 
eligibility  until  their  date  of  death,  the  data  enable 
researchers  to  link  relevant  use  of  health  services 
longitudinally  to  construct  patterns  of  care  and  to  relate 
them  to  outcomes.  These  databases  are  population-based, 
relatively  inexpensive  to  acquire,  they  can  include  large 
numbers  of  cases  and  can  be  used  for  long-term  follow-up.  The 
limitations  of  claims  databases  include  missing  or  incomplete 
claims  data,  incomplete  or  inaccurately  coded  diagnoses,  lack 
of  individual - level  socioeconomic  data,  and  lack  of 
information  on  other  potential  covariates,  such  as  breast 
cancer  treatment." 

Issues  In  Measuring  Mammography  Utilization 

Prior  mammography  utilization  will  be  measured  using 
HCFA' s  Physicians'  claims  file.  There  are  two  major  concerns 
about  using  claims  data  to  measure  prior  mammography  use. 
First,  the  ability  to  capture  all  mammograms  performed; 
second,  the  ability  to  distinguish  diagnostic  from  screening 
mammograms    (i.e.,   exams  performed  on  asymptomatic  women) . 

This  study  may  underestimate  mammography  use  because  only 
mammograms  paid  for  by  Medicare  are  captured.  Some  women 
could  have  received  screening  mammograms  that  were  not  billed 
to  HCFA.      However,    mammography  rates   from  our  prior  studies 


suggest  that  these  data  capture  the  majority  of  mammograms 
performed  during  1990.^^'-^^  We  found  that  15%  of  women  age  65 
and  older  had  a  HCFA-billed  mammogram  during  1990.^^'^^  This  is 
similar  to  the  percentage  found  in  the  1987  NHIS  for  women  age 
65  and  older  who  reported  having  a  mammogram  in  the  last  year 
(14%)  ,  although  less  than  the  rate  found  in  the  1990  survey 
(28%)^^  or  the  reported  rate  (22%)  in  the  1990  MAUS  survey.^'' 
Although,  HCFA' s  reimbursement  policy  was  ostensibly 
limited  to  diagnostic  bilateral  mammograms  prior  to  1991,  one 
reimbursement  criterion  allowed  physicians  to  perform 
mammograms  on  asymptomatic  women.  ^®  Thus,  although  these 
data  capture  much  screening  activity,  mammograms  performed  for 
diagnostic  purposes  cannot  be  readily  distinguished  from 
screening  exams.  The  NHIS  found  that  13%  of  all  mammograms 
performed  in  a  year  among  women  aged  65  years  or  older,  were 
for  "health  problems",  and  that  these  rates  were  similar  for 
black  and  white  women  (personal  communication,  NCI,  Nancy 
Breen,  Ph.D.,  January  1995) .  Furthermore,  two  recent  studies 
which  used  Medicare  physicians'  claims  database  for  the  years 
1991,  1992,  and  1993  (when  HCFA  was  officially  reimbursing  for 
screening  mammography)  found  that  the  CPT  coding  still  did  not 
reliably  discriminate  between  screening  and  diagnostic 
studies;  a  substantial  majority  of  mammograms  performed  for 
screening  purposes  had  been  billed  under  the  diagnostic 
code."-^^ 


31 

Linked  Medicare -Tumor  Registry  Database 

The  Linked  Medicare-Tumor  Registry  Database  was  jointly 
created  by  NCI  and  HCFA  to  enable  researchers  to  conduct 
cancer-related  health  services  research  in  order  to  develop  an 
improved  understanding  of  national  patterns  of  costs, 
utilization,  and  medical  outcomes  of  cancer  prevention  and 
treatment  services.^  The  linked  database  contains  records  on 
cancer  patients  from  NCI's  SEER  Program  linked  with  claims 
data  from  HCFA' s  Medicare  Statistical  System  (MSS)  for  the 
years  1985  to  1993. 

NCI's  Surveillance,  EpidemioloQy ,  and  End  Results  ProQram 
(SEER)  is  an  epidemiologic  surveillance  system  developed  in 
1973  to  track  cancer  incidence  and  survival  in  the  United 
States.  SEER  contains  nine  population-based  tumor  registries 
that  represent  approximately  10%  of  the  total  U.S.  population. 
Cases  are  identified  by  reviewing  pathology  reports  and 
discharge  diagnoses.  SEER  tumor  registries  routinely  collect 
information  on  all  cancer  patients  who  live  in  geographically 
defined  areas  and  conduct  active  follow-up  for  all  cases  to 
ascertain  mortality.  These  data  are  routinely  checked  for 
accuracy  and  completeness;  approximately  99%  of  cancers 
occurring  in  the  nine  registries  are  identified.-' 

HCFA's  Medicare  Procrram  provides  health  insurance 
coverage  for  persons  age  65  and  older,  persons  under  age  65 
entitled  due  to  disability  and  most  people  with  end-stage 
renal  disease.    Approximately  97%  of  the  population  age  65  and 
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older  are  covered  by  Medicare. ^°  Medicare  Part  A  provides 
coverage  for  inpatient  care  in  hospitals,  skilled  nursing 
facilities,  home  health  care  and  hospices.  Medicare  Part  B 
covers  services  rendered  by  physicians  and  other  medical 
providers,  and  outpatient  services  (including  hospital 
outpatient,  ambulatory  surgical  centers,  and  rural  clinics). 
HCFA  created  a  100%  physicians'  claims  (Medicare  Part  B)  file 
for  the  years  1985  to  1990  for  ten  states.  These  data  were 
edited  to  remove  all  duplicate,  reprocessed,  and  denied 
claims.  Physicians'  claims  data  are  available  for  three 
geographic  areas  included  in  the  SEER  Program:  Connecticut, 
metropolitan  Atlanta,    and  Seattle. 

The  linked  database  contains  clinical  and  medical 
outcomes  information  from  SEER  tumor  registries  and  Medicare 
claims  information  regarding  inpatient  and  outpatient  cost  and 
utilization.  The  match  rates  for  Connecticut,  Atlanta  and 
Seattle  are  93.3%,    94.1%  and  91.5%,  respectively.^ 

The  linked  database  has  been  previously  used  to  study  the 
ability  of  a  cancer  prevention  test  (prostate- specif ic 
antigen)  to  influence  cancer  outcomes  (prostate  cancer 
incidence  rate)  .''^  Mammography  is  a  screening  test  which  can 
be  readily  identified  through  claims  data  and  related  to 
documented  cancer  outcomes.  The  linked  database,  therefore, 
offers  a  promising  methodology  for  determining  whether 
differential  use  of  prior  mammography  in  older  black  and  white 


women  helps  to  explain  differences  in  breast  cancer  stage 
diagnosis  and  survival. 


CHAPTER  II 
METHODOLOGY 

Data  Source:   Linked  Medicare -Tumor  Registry  Database 

A  retrospective  cohort  study  was  conducted  using  the 
Linked  Medicare-Tumor  Registry  Database.  The  linked  database 
includes  five  data  sources  which  were  used  in  this  study. 
These  data  sourceds  are  described  below. 

1)  The  SEER  file  (1985-1993)  provides  information  on 
cancer  site,  stage  and  tumor  size  at  diagnosis, 
histological  type,  initial  treatment  and  follow-up 
information  on  survival  and  cause  of  death. 

2)  The  Denominator  file  (1985-1990)  is  a  100%  Medicare 
beneficiary  file  that  provides  sociodemographic 
information  (age,  race,  zip  code  and  state  of 
residence)  ,  dates  of  Medicare  Part  A  and  Part  B 
coverage,  reason  for  entitlement,  and  date  of  death 
for  each  Medicare  beneficiary. 

3)  The  Physicians'  Claims  file  (1985-1990)  is  a  100% 
Medicare  utilization  file  with  one  record  for  every 
physician  claim  covered  by  Medicare  Part  B.  Each 
bill  lists  the  procedure  code  for  the  service 
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provided  according  to  the  Physicians'  Current 
Procedural  Terminology  (CPT)^^  coding  as  well  as  the 
specialty  of  the  physician  who  provided  the  service. 

4)  The  Medical  Provider  Analysis  and  Review  (MEDPAR) 
file  (1985-1990)  is  a  100%  Medicare  utilization  file 
with  one  record  for  every  inpatient  hospitalization 
and  skilled  nursing  facility  stay  covered  by 
Medicare  Part  A.  Each  Part  A  bill  contains  up  to 
five  diagnosis  and  three  procedure  codes  defined 
according  to  the  International  Classification  of 
Diseases,  Ninth  Revision,  Clinical  Modification 
(ICD-9-CM) 

5)  The  1990  U.S.  Census  data  are  included  in  the  linked 
database  according  to  the  woman's  zip  code  of 
residence  as  an  indicator  of  a  woman's  socioeconomic 
status .  Census  data  at  the  census  tract  level  are 
available  for  those  areas  which  lack  information  at 
the  zip  code  level.  The  available  indicators  are: 
median  household  income,  percentage  of  adults  with 
less  than  a  high  school  education,  and  percentage  in 
blue  collar  occupations.  Individual  socioeconomic 
information  is  not  available  from  SEER  or  Medicare 
data . 
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Study  Sample 

The  study  sample  consisted  of  women  with  breast  cancer 
identified  from  the  Medicare  -  Tumor  Registry  linked  database. 
Women  were  eligible  for  the  study  sample  if  they  were 
diagnosed  with  breast  cancer  (ICD-9-CM  Diagnosis  Codes  174- 
174.9,  198.81,  233.0)  between  January  1,  1987  and  December  31, 
1989,  aged  67  years  and  older,  of  black  or  white  race,  and 
resided  in  one  of  the  following  SEER  registry  areas: 
Connecticut,  Atlanta,  Georgia  or  Seattle,  Washington. 
Although  these  areas  were  selected  because  physicians'  claims 
are  available  for  all  cases,  they  also  represent  a 
geographically  diverse  population  of  elderly  women  with  breast 
cancer.  The  final  study  sample  was  limited  to  women  aged  67 
years  and  older  to  ensure  that  all  women  had  a  minimum  of  two 
years  of  Medicare  utilization  (claims)  information  prior  to 
their  diagnosis. 

Women  with  a  prior  history  of  cancer  were  excluded  from 
this  study.  Women  enrolled  in  an  HMO  and  women  with  less  than 
one  full  year  of  Medicare  coverage  were  also  excluded,  since 
physician  claims  data,  which  are  required  for  identifying 
mammography  use  prior  to  breast  cancer  diagnosis,  are  missing 
or  incomplete. 
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Measure  of  Mammography  Utilization 

Physicians'  claims  data  were  used  to  identify  women  who 
had  a  bilateral  mammogram (s)  (CPT  procedure  code  76091)  and 
the  date  each  was  performed.  This  information  was  used  to 
classify  women  into  the  following  categories  of  mammography 
use:  1)  Nonusers,  2)  Regular  Users,  3)  Peri -diagnosis  Users, 
and  4)  Uncertain.  Women  were  classified  as:  1)  Nonusers  if 
they  did  not  have  any  mammograms  during  the  entire  two  year 
period  prior  to  their  diagnosis,  2)  Regular  Users  if  they  had 
at  least  two  mammograms  in  the  two  years  prior  to  their  breast 
cancer  diagnosis  that  were  ten  or  more  months  apart,  and  3) 
Peri -diagnosis  Users  if  they  had  their  only  mammogram (s) 
within  three  months  prior  to  their  diagnosis.  Women  who  did 
not  fit  into  any  category  listed  above  were  classified  as 
Uncertain  (6.6%)  and  excluded  from  the  analysis.  "Peri- 
diagnosis  users"  are  a  heterogeneous  group  of  women  whose  only 
mammography  use  was  close  to  their  date  of  diagnosis.  This 
group  includes  women  who  had  a  screening  mammogram  and  were 
diagnosed  with  breast  cancer  and  those  who  had  a  diagnostic 
mammogram.  Therefore,  analyses  relating  prior  mammography  use 
to  breast  cancer  outcomes  were  limited  to  nonusers  and  regular 
users  as  they  are  two  distinct  groups  of  women. 
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Outcome  Variables 

The    outcome    variables    for    this    study    were    stage  at 
diagnosis,  all-cause  mortality,  and  stage-specific  mortality. 

Stage  at  Diagnosis 

SEER  records  breast  cancer  stage  at  diagnosis  using  two 
classification  systems.  The  first  is  the  historical  staging 
system  (in  situ,  localized,  regional,  distant  or  unstaged) 
which  SEER  has  used  since  its  inception.  In  1988,  SEER  began 
using  the  more  specific  modified  TNM  staging  system 
established  by  the  American  Joint  Committee  on  Cancer."  The 
TNM  staging  system  classifies  tumors  according  to  size  (T)  , 
absence  or  presence  of  nodes  (N)  and  absence  or  presence  of 
distant  metastases  (M)  .  Cases  diagnosed  in  1987  are  only 
classified  according  to  the  historical  staging  system  whereas 
those  diagnosed  from  1988  to  1989  are  classified  according  to 
both  systems .  Although  the  TNM  staging  system  is  more 
precise,  the  historical  system  is  sensitive  enough  to 
distinguish  differences  in  survival. 

Therefore,  stage  at  diagnosis  was  analyzed  using  the 
historical  staging  system  in  order  to  take  advantage  of  all 
three  years  of  data.  Stage  was  defined  as  early- stage  (in 
situ/local)  versus  late- stage  (regional/distant)  disease. 
This  distinction  was  made  because  5 -year  survival  rates 
decrease    markedly    for    women    with    localized    as    opposed  to 
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regional  and  distant  disease.^  Unstaged  cases  (3.2%)  were 
excluded  from  all  analyses. 


Survival 

Survival  time  was  measured  from  date  of  diagnosis  until 
date  of  death,  date  of  last  known  follow-up  contact  or  the  end 
of  the  follow-up  period  (December  31,  1993)  .  Date  of 
diagnosis  in  SEER  data  is  limited  to  year  and  month, 
therefore,  all  cases  were  arbitrarily  assigned  to  the  15th 
day.  The  follow-up  period  ranged  from  a  minimum  of  4  years  to 
a  maximum  of  7  years .  Survival  was  analyzed  in  the  following 
two  ways:  1)  all-cause  mortality,  and  2)  stage-specific 
mortality.  Women  lost  to  follow-up  or  who  were  alive  on 
December  31,    1993  contributed  "censored"  observations. 

Survival  analyses  included  only  women  with  invasive 
breast  cancers  (n=l,484)  .  Those  with  in  situ  cancers  (n=162) 
were  excluded  as  it  is  unknown  what  proportion  will  progress 
to  invasive  disease.  Therefore,  early-stage  was  defined  as 
local  disease  and  late- stage  was  defined  as  regional  or 
distant  disease  in  survival  analyses . 


Explanatory  Variables 

The  explanatory  variables  available  from  the  linked 
database  are  listed  below.  Potentially  associated  variables 
were    grouped    into    the    following   domains:    sociodemographic , 


1 


40 

comorbidity  and  breast  cancer  characteristics.  The  data 
source  and  categories  of  each  variable  are  as  follows. 

Sociodeinographic 

Age  at  diagnosis,  marital  status  at  diagnosis,  race,  and 
SEER  area  were  obtained  from  the  SEER  file.  Age  at  diagnosis 
was  analyzed  as  a  continuous  variable  (range  67-100  years) . 
Marital  status  was  dichotomized  as  currently  married  at 
diagnosis  versus  not  married.  Race  was  dichotomized  as  black 
versus  white.  SEER  area  was  defined  according  to  the  SEER 
tumor  registry  of  diagnosis:  Connecticut,  Seattle,  and 
Atlanta.  Women  were  assigned  the  median  household  income  of 
their  zip  code  of  residence  and  grouped  as  <  $15,000  versus  >. 
$15,000  in  order  to  be  consistent  with  other  studies  that  used 
SEER  data. 

Comorbidity  Information 

SEER  data  lack  information  on  comorbid  conditions. 
Therefore,  diagnostic  codes  from  MEDPAR  data  were  used  to 
estimate  a  comorbidity  score  for  women  who  had  been 
hospitalized.  The  number  of  inpatient  hospitalizations  were 
counted  for  each  women  beginning  two  years  prior  to  diagnosis 
and  ending  one  month  after  diagnosis.  A  decision  was  made  a 
priori  to  extend  the  period  of  observation  to  one  month  past 
diagnosis  because  it  was  expected  that  the  majority  of  women 
would  have  at   least  one  hospitalization  around  their  breast 
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cancer  diagnosis;  this  is  likely  to  be  true  because  during 
this  study  period  (1987  to  1989)  most  women  received  their 
initial  cancer  treatment  as  an  inpatient.  Next,  a  modified 
Charlson  Comorbidity  Index  was  computed  using  Deyo's  method^^ 
of  classifying  ICD-9-CM  diagnosis  codes  from  all  inpatient 
hospitalizations  combined.  The  comorbidity  score  used  in  this 
study  is  an  ordinal  variable  (range  0-2)  .  Non-hospitalized 
women  were  assigned  a  comorbidity  score  of  0  because  their 
comorbidity     could     not     be     assessed.  Women     who  were 

hospitalized,  but  had  no  comorbid  conditions  (i.e.,  a  Charlson 
Index  of  0)  were  assigned  a  comorbidity  score  of  1.  Women 
with  a  Charlson  Index  of  1  or  greater  were  assigned  a 
comorbidity  score  of  2 . 

Breast  Cancer  Characteristics 

SEER  provided  information  on  histologic  subtype  and 
pathologic  grade  of  the  tumor.  Histologic  subtype  was 
dichotomized  as  infiltrating  ductal,  not  otherwise  specified 
versus  other  and  unknown  subtypes .  Pathologic  grade  was 
categorized  as  well  or  moderately  differentiated  versus  poorly 
differentiated  and  unknown.  Treatment  modality  was  recorded 
as  the  initial  type  of  site-specific  surgery  (including 
whether  an  axillary  lymph  node  dissection  was  performed  or 
not),  whether  radiation  was  performed  or  not,  and  the 
radiation  to  surgery  sequence.     Initial  treatment  modality  was 
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categorized  as  no  radiation  or  surgery,  radiation  only, 
surgery  only,    and  radiation  plus  surgery. 


Statistical  Analysis 

Analyses  were  performed  to  describe  the  study  sample. 
Black  and  white  women  were  compared  on  the  sociodemographic , 
comorbidity  and  breast  cancer  characteristics  identified 
above.  The  chi-square  statistic  was  used  to  identify 
characteristics  that  differed  significantly  between  black  and 
white  women. 

Analyses  which  addressed  each  of  the  study  objectives  are 
described  below.  All  statistical  analyses  were  conducted 
using  SAS  statistical  software  version  6.11.^® 


Describe  Factors  Associated  with  Prior  Mammography  Use 
Objective  1 

Bivariate  analyses  were  performed  to  explore  factors 
associated  with  mammography  use  in  elderly  women  prior  to 
their  breast  cancer  diagnosis.  These  factors  included  age  at 
diagnosis,  race,  marital  status,  income,  SEER  area,  and 
comorbidity  score.  The  chi-square  statistic  was  used  to 
identify  factors  significantly  associated  with  prior 
mammography  use .  Analyses  within  race  strata  were  done  to 
examine  whether  associations  with  prior  mammography  use  are 
similar  for  black  and  white  women. 
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Relate  Prior  Mammography  Use  to  Stage  at  Diagnosis 
Objective  2 

Chi-squared  tests  were  used  to  examine  the  relationship 
between  prior  mammography  use  and  stage  at  diagnosis  for  all 
women.  Analyses  were  repeated  within  race  strata  to  determine 
if  the  relationship  between  prior  mammography  use  and  stage  at 
diagnosis  is  similar  for  black  and  white  women.  Finally, 
analyses  were  repeated  among  nonusers  and  regular  users  to 
determine  if  the  race-stage  association  persists  within  strata 
of  prior  mammography  use. 

Relate  Prior  Mammography  Use  to  Survival 
Objective  3 

Analyses  were  performed  to  determine  the  association 
between  prior  mammography  use  and  each  outcome  measure  of 
survival  (all-cause  mortality  and  stage-specific  mortality) . 
The  survival  function  v;as  estimated  using  the  Kaplan-Meier 
product  limit  method  and  plotted  against  time.  Estimated 
survival  curves  were  plotted  on  a  log-log  scale  {i.e.,  log^C- 
logg  survival  function) }  versus  time  to  visually  inspect  the 
data  for  gross  violations  of  Cox' s  assumption  of 
proportionality.  Kaplan-Meier  survival  curves  were  obtained 
for  nonusers  and  regular  users  to  determine  if  prior 
mammography  use  was  associated  with  better  survival.  Race- 
specific  survival  curves  were  obtained  to  determine  if  regular 
use   of    mammography   prior    to   diagnosis    was    associated  with 
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better  survival  for  black  women  as  well  as  white  women. 
Generalized  Wilcoxon  tests  and  Cox-Mantel  log-rank  tests  were 
used  to  determine  uhe  statistical  significance  of  differences 
between  Kaplan-Meier  survival  curves . 


Relate   Prior  Mammography  Use    to   Black-White   Differences  in 
Stage  at  Diagnosis 
Objective  4 

Hierarchical  logistic  regression  models  were  fitted  to 
determine  the  extent  to  which  the  black-white  difference  in 
stage  at  diagnosis  is  explained  by  differential  use  of 
mammography  prior  to  diagnosis.  This  analytic  technique  was 
used  to  compare  simple  models  to  more  complex  models.  The 
outcome  variable  was  late-   versus  early-stage  disease. 

Groups  of  related  potential  explanatory  factors  were 
formed.  These  groups  were  sociodemographic  characteristics 
(excluding  race) ,  comorbidity,  and  prior  mammography  use. 
These  groups  of  related  factors  were  added  first  in  turn,  and 
then  in  a  cumulative  fashion  to  the  simple  model  which 
contained  only  the  race  variable.  This  technique  was  used  to 
examine  the  change  in  the  race  coeficient  caused  by  each  of 
the  individual  groups  of  factors,  and  to  examine  the  change  in 
the  race  coefficient  caused  by  adding  prior  mammography  use  to 
a  model  which  contained  all  of  the  available  explanatory 
factors . 


A  simple  model  was  fitted  to  predict  late-stage  disease 
from  race  (black  versus  white).  This  simple  model  provided  a 
crude  estimate  of  the  odds  ratio  (OR)  for  the  association 
between  black  race  and  late-stage  disease.  Next,  two  series 
of  more  complex  models  were  fitted.  The  estimated  crude  OR 
for  race  was  then  compared  with  those  obtained  from  the  more 
complex  models  that  adjusted  the  race-stage  association  for 
other  predictors  of  stage. 

For  each  model,  the  OR  for  blacks  compared  with  whites 
and  95%  confidence  interval  (CI)  were  computed  from  the 
estimated  beta  coefficient  and  its  standard  error.  The  Wald 
statistic  was  used  to  assess  the  statistical  significance  of 
the  race  coefficient  from  successively  more  complex  models. 

The  first  series  of  logistic  models  were  fitted  to 
estimate  the  race-stage  association  after  adjusting  for 
individual  groups  of  related  factors.  The  models  in  this 
series  were : 

1)  race  +  sociodemographic  characteristics, 

2)  race  +  comorbidity  score,  and 

3)  race  +  prior  mammography  use  (nonuser  versus  regular 
user) . 

The  adjusted  OR  for  race  obtained  from  each  of  these  models 
was  compared  with  the  crude  OR  for  black  race  using  a  "change- 
in  estimate"^''  approach.  This  approach  quantifies  the  extent 
to  which  the  black-white  difference  in  stage  at  diagnosis  is 
explained  by  the  individual  groups  of  related  factors. 
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The  second  series  of  logistic  models  were  fitted  to 
examine  the  extent  to  which  the  black-white  difference  in 
stage  at  diagnosis  is  explained  by  adding  prior  mammography 
use  to  a  model  which  includes  all  other  available  factors. 
This  was  accomplished  by  fitting  two  models: 

1)  race  +  sociodemographic  characteristics  +  comorbidity 
score,  and 

2)  race  +  sociodemographic  characteristics  +  comorbidity 
score  +  prior  mammography  use . 

The  comparison  of  the  ORs  for  black  race  between  these  two 
models  indicates  the  additional  amount  of  the  black-white 
difference  in  stage  at  diagnosis  that  is  explained  by  prior 
mammography  utilization  after  the  other  factors  have  been 
considered . 

Relate    Prior   Mammography  Use    to   Black-White   Differences  in 

Survival 

Objective  5 

A  similar  analytic  methodology  was  applied  to  determine 
how  much  of  the  excess  mortality  among  blacks  could  be 
explained  by  differences  in  prior  mammography  use. 
Hierarchical  multivariable  models  were  fitted  using  the  Cox 
stratified  proportional  hazards  regression  method^^  and 
changes  in  the  estimated  race  coefficient  were  assessed. 
Models  were  stratified  on  SEER  area  as  the  assumption  of 
proportional  hazards  was  not  met  by  this  variable.  Analyses 


were  preformed  for  all-cause  mortality  and  stage-specific 
mortality.  In  analyses  of  stage-specific  mortality,  models 
were  fitted  separately  for  early-  and  late-stage  disease. 

Using  a  methodology  similar  to  that  used  in  the  stage 
analysis,  groups  of  related  potential  prognostic  factors  were 
formed.  These  groups  were  sociodemographic  characteristics 
(excluding  race),  comorbidity,  stage  at  diagnosis,  and  prior 
mammography  use.  Again,  groups  of  prognostic  factors  were 
added  first  in  turn,  and  then  in  a  cumulative  fashion  to  the 
simple  model  which  contained  only  the  race  variable.  This 
approach  was  used  to  examine  the  change  in  the  race  coeficient 
caused  by  each  of  the  individual  groups  of  factors,  and  to 
examine  the  change  in  the  race  coefficient  caused  by  adding 
prior  mammography  use  to  a  model  which  contained  all  of  the 
available  prognostic  factors. 

Hierarchical  Cox  stratified  proportional  hazards  models 
were  fitted  to  estimate  the  risk  of  death  for  black  women  as 
compared  to  white  women.  The  estimated  relative  risk  of 
mortality  (RR)  (i.e.,  hazard  ratio)  for  race  and  the 
corresponding  95%  confidence  intervals  (CI)  were  computed  and 
the  Wald  statistic  was  used  to  determine  the  statistical 
significance  of  the  race  coefficient. 

First,  a  simple  model  was  fitted  to  predict  mortality 
from  race  (black  versus  white).  The  crude  RR  obtained  from 
this  model  represents  the  relative  risk  of  mortality  estimated 
for  black  women  relative  to  white  women.     Next,   two  series  of 
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more  complex  models  were  fitted.  The  estimated  crude  RR  was 
compared  with  subsequent,  more  complex  models  to  determine  the 
impact  on  the  race  coefficient  of  adding  important  groups  of 
related  prognostic  factors. 

The  first  series  of  models  were  fitted  to  determine  the 
effect  on  the  race-mortality  association  of  adding  individual 
groups    of    factors    to    the    simple    model.       The    models  were: 

1)  race  +  sociodemographic  characteristics, 

2)  race  +  comorbidity  score, 

3)  race  +  stage  at  diagnosis,  and 

4)  race  +  prior  mammography  use  (nonuser  versus  regular 
user) . 

The  estimated  crude  RR  was  compared  to  the  adjusted  RR  from 
each  model  to  determine  the  extent  to  which  the  black-white 
difference  in  survival  was  explained  by  the  individual  groups 
of  factors . 

The  second  series  of  models  were  fitted  to  determine  the 
incremental  effect  of  prior  mammography  use  in  explaining  the 
black-white  difference  in  survival.  The  first  of  two  models 
in  this  series  included  the  variable  for  race  and  all  of  the 
available  prognostic  factors  (sociodemographic 
characteristics,  comorbidity  score,  and  stage  at  diagnosis) . 
The  second  model  included  race,  the  available  prognostic 
factors,  and  prior  mammography  use.  The  race  coefficients  and 
estimated  RRs  from  these  two  models  were  compared.  This 
analysis  provided  information  about  the  additional  ability  of 
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knowledge  of  prior  mammography  use  to  explain  the  black-white 
difference  in  survival.  The  Wald  statistic  for  prior 
mammography  use  in  the  latter  model  was  used  to  test  whether 
prior  mammography  use  was  independently  predictive  of  survival 
after  adjusting  for  the  important  prognostic  factors 
previously  reported  in  the  literature. 


CHAPTER  III 


RESULTS 

The  characteristics  of  the  study  sample  (n=4,005)  are 
presented  in  Table  1.  Overall,  4%  (n=172)  of  the  women  were 
black,  48%  resided  in  Connecticut,  35%  resided  in  Seattle,  and 
17%  in  Atlanta.  Nearly  half  (49%)  of  the  women  were  aged  67 
to  74  years  at  the  time  of  their  breast  cancer  diagnosis,  41% 
were  aged  75  to  84  years,  and  10%  were  aged  85  years  or  older. 
Thirty-seven  percent  of  the  women  were  married,  and  16% 
resided  in  a  low  income  area  (i.e.,  a  zip  code  area  with  a 
median  income  of  less  than  $15,000) . 

A  comorbidity  score  could  only  be  estimated  for  women  who 
were  hospitalized  within  two  years  prior  to  their  diagnosis 
and/or  within  one  month  after  their  diagnosis.  Overall,  19% 
of  the  women  were  not  hospitalized,  59%  of  the  women  had  a 
comorbidity  score  of  0  (i.e.,  no  comorbid  conditions) ,  and  22% 
of  the  women  had  a  comorbidity  score  of  1  or  greater  (i.e.,  at 
least  one  comorbid  condition) . 

Mammography  utilization  was  examined  for  each  woman 
during  the  two  year  period  preceding  her  breast  cancer 
diagnosis.  Twenty-two  percent  of  the  women  did  not  have  any 
mammograms  during  the  two  years  prior  to  their  breast  cancer 
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diagnosis  (nonusers)  ,  19%  the  of  women  had  at  least  two 
mammograms  during  the  two  years  preceding  diagnosis  that  were 
ten  or  more  months  apart  (regular  users)  ,  and  59%  of  the  women 
had  their  only  mammogram (s)  within  three  months  prior  to  their 
diagnosis  (peri -diagnosis  users) .  Overall,  one-third  (32%)  of 
the  women  were  diagnosed  with  late-stage  disease. 

Racial  comparisons  of  these  characteristics  are  also 
presented  in  Table  1.  Black-white  differences  were  apparent 
across  the  three  SEER  areas :  more  black  women  than  white  women 
resided  in  Atlanta  (66%  versus  15%)  and  fewer  black  women 
resided  in  Connecticut  (25%  versus  49%)  or  Seattle  (9%  versus 
36%) .  Black  women  were  less  likely  to  be  married  (18%  versus 
38%)  and  more  likely  to  live  in  a  low  income  area  (75%  versus 
13%)  .  Comorbidity  score  also  varied  with  race:  black  women 
were  more  likely  to  have  no  hospitalizations  (27%  versus  19%) 
and  to  have  at  least  one  comorbid  condition  (27%  versus  21%) 
as    compared   with   white    women.  There    was    no  black-white 

difference  in  age  at  diagnosis. 

Prior  mammography  use  differed  between  black  and  white 
women.  Black  women  were  over-represented  among  nonusers  of 
mammography  (3  5%  versus  22%)  and  under- represented  among 
regular  users  of  mammography  (11%  versus  19%) .  However,  the 
percentages  of  black  and  white  peri -diagnosis  users  of 
mammography  were  similar  (56%  versus  59%) .  Factors  associated 
with  prior  mammography  use  are  found  in  Appendix  Table  A-1. 
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Stage  at  diagnosis  also  differed  between  black  and  white 
women.  Black  women  were  more  often  diagnosed  with  late-stage 
disease  as  compared  with  white  women   (39%  versus  32%) . 

Stacre  at  Diagnosis 

Bivariate  associations  with  late-stage  disease  among 
nonusers  and  regular  users  of  mammography  (n=l,646)  are 
presented  in  Table  2.  Black  women  were  significantly  more 
likely  to  be  diagnosed  with  late-stage  disease  as  compared 
with  white  women  (OR=2.49,  95%  CI  1.59-3.92).  Women  who 
resided  in  Connecticut  or  Atlanta  were  more  likely  to  be 
diagnosed  with  late-stage  disease  than  those  who  resided  in 
Seattle.  Women  who  had  no  comorbidities  and  women  who  had  at 
least  one  comorbidity  were  more  likely  to  be  diagnosed  with 
late-stage  disease  when  compared  with  women  who  were  not 
hospitalized.  A  weak  positive  association  with  late-stage  at 
diagnosis  was  observed  among  women  who  resided  in  a  low  income 
area  (OR=1.32,  95%  CI  1.01-1.73).  No  important  differences 
were  observed  in  stage  at  diagnosis  by  age  at  diagnosis  or 
marital  status . 

Prior  mammography  use  was  strongly  associated  with  late- 
stage  disease  at  diagnosis.  Nonusers  of  mammography  were 
significantly  more  likely  to  be  diagnosed  with  late-stage 
disease  as  compared  with  regular  users  (OR=3.00,  95%  CI  2.41- 
3 . 75)  . 
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The  crude  odds  ratios  for  late-stage  disease  comparing 
nonusers  with  regular  users  of  mammography  are  presented 
separately  for  black  and  white  women  in  Table  3  .  These 
analyses  were  performed  to  determine  whether  prior  mammography 
use  is  important  in  black  women  and  in  white  women.  Prior 
mammography  use  was  strongly  associated  with  stage  at 
diagnosis  in  both  blacks  and  whites.  Among  black  women,  the 
odds  of  being  diagnosed  with  late-stage  disease  was  6.65 
comparing  nonusers  to  regular  users  (95%  CI  1.96-22.53) . 
Among  white  women,  the  odds  of  being  diagnosed  with  late-stage 
disease  was  2.83  comparing  nonusers  to  regular  users  (95%  CI 
2  .  25-3 . 56)  . 

The  crude  and  adjusted  odds  ratios  for  late-stage 
disease,  comparing  black  with  white  women  by  prior  mammography 
use,  are  shown  in  Table  4.  These  analyses  were  performed  to 
determine  whether  race  is  related  to  late-stage  disease  after 
considering  prior  mammography  use.  Among  nonusers,  black 
women  were  significantly  more  likely  to  be  diagnosed  with 
late-stage  disease  as  compared  with  white  women  [crude 
OR=2.46,  95%  CI  1.43-4.22).  After  adjusting  for  SEER  area, 
age,  marital  status,  income,  and  comorbidity,  the  odds  of 
late-stage  disease  was  still  higher  among  black  women 
(adjusted  OR=2.54,  95%  CI  1.37-4.71).  However,  among  regular 
users  of  mammography,  black  and  white  women  were  equally 
likely  to  be  diagnosed  with  late-stage  disease  (adjusted 
OR=1.34,    95%   CI  0.40-4.51). 
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Results  obtained  from  four  logistic  regression  models  are 
summarized  in  Table  5.  Model  1  is  the  crude  odds  ratio  for 
late-stage  disease  comparing  black  women  with  white  women. 
Models  2,  3,  and  4  adjust  the  race-stage  association  for  other 
important  predictors  of  late-stage  disease  -  sociodemographic 
characteristics,  comorbidity  and  prior  mammography  use.  Prior 
mammography  use  was  the  strongest  single  contributor  to  the 
observed  black-white  difference  in  stage.  Prior  mammography 
use  by  itself  explained  nearly  30%  of  the  excess  late-stage 
breast  cancer  in  black  women  relative  to  white  women  and 
reduced  the  odds  ratio  for  black  race  from  2.49  (95%  CI  1.59- 
3.92)    to  2.05    (95%  CI  1.29-3.26). 

Hierarchical  logistic  regression  models  are  presented  in 
Table   6  .      These   results    indicate   the   extent   to  which  prior 
mammography    use    can    explain    the    black-white    difference  in 
stage    at    diagnosis    after    the    other    factors    are    taken  into 
account.       Model    1    is    the    crude    odds    ratio    for  late-stage 
disease    comparing   black   women   with   white    women.       Model  2, 
which     adjusts     for     sociodemographic     characteristics  and 
comorbidity    information,     did    not    result    in    a  significant 
reduction    in    the    odds     ratio     for    black    race.  However, 
additional    adjustment    for    prior   mammography    use     (Model  3) 
reduced  the  odds  ratio  for  black  race  from  2.47   (95%  CI  1.48- 
4.11)    to  2.30    (95%  CI  1.36-3.88)  .     The  comparison  of  Models  2 
and    3     demonstrates    that    prior    mammography    use  explained 
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approximately  12%  of  the  excess  late-stage  breast  cancer  in 
black  women  after  adjusting  for  all  of  the  other  factors. 

Survival 

Bivariate  associations  with  mortality  from  proportional 
hazards  modeling  are  presented  for  the  total  study  sample 
{n=l,484)  and  by  race  in  Table  7.  These  analyses  were 
performed  to  identify  significant  predictors  of  mortality  in 
the  entire  study  sample  and  to  determine  if  the  factors  which 
predict  mortality  are  similar  for  blacks  and  whites.  Overall, 
black  women  experienced  a  higher  risk  of  death  relative  to 
white  women  (RR=1.52,  95%  CI  1.07-2.16).  Late-stage  disease 
at  diagnosis  was  strongly  associated  with  mortality  such  that 
women  who  were  diagnosed  with  late-stage  disease  were  three 
times  more  likely  to  die  than  those  with  early-stage  disease. 

Although  prior  mammography  use  did  not  achieve 
statistical  significance  among  black  women,  the  magnitude  of 
the  association  was  similar  to  that  of  white  women  (RR=2.54 
95%  CI  0.89-7.23).  In  the  total  study  sample,  prior 
mammography  use  was  strongly  associated  with  survival. 
Survival  was  significantly  worse  for  nonusers  than  for  regular 
users  of  mammography  as  demonstrated  in  Figure  1  (p<0.001) . 
The  risk  of  death  for  women  who  were  nonusers  was  three  times 
greater  than  those  who  were  regular  users  (RR=3 . 13  95%  CI 
2  .  53-3 . 85)    (Table  7)  . 
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Other   factors   that   were   significantly   associated  with 
mortality  in  the  study  sample  were  older  age,  being  unmarried, 
residence  in  Connecticut  or  Atlanta,  being  diagnosed  in  1989, 
and  having  at  least  one  comorbid  condition.    Among  white  women 

(n=l,413) ,  significant  predictors  of  mortality  were  similar  to 
those    found    in   the    total    study   sample.      Among   black  women 

(n=68),  however,  the  only  factors  which  were  significantly 
related  to  mortality  were  late-stage  at  diagnosis  and  having 
at  least  one  comorbid  condition. 

Results  obtained  from  selected  proportional  hazards 
models  are  summarized  in  Table  8 .  Model  1  is  the  estimated 
crude  relative  risk  of  death  for  black  women  relative  to  white 
women.  Models  2  and  3  adjust  the  race -mortality  association 
for  prior  mammography  use  and  stage  at  diagnosis, 
respectively.  Models     which     adjust     the  race-mortality 

association  for  sociodemographic  characteristics  and 
comorbidity  alone  had  little  effect  on  the  relative  risk  for 
black  race  and  therefore,  are  not  presented  here.  However, 
these  results  can  be  found  in  Appendix  Table  A-2  as  a  part  of 
the  complete  list  of  proportional  hazards  models  examined  in 
this  analysis. 

Stage  at  diagnosis  was  the  strongest  single  contributor 
to  the  observed  black-white  difference  in  survival  reducing 
the  estimated  relative  risk  for  black  race  from  1.52  to  1.06 
(95%  CI  0.73-1.55)  such  that  black  women  continued  to 
demonstrate  a  slightly  increased,  but  not  significant,  risk  of 
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death.  Prior  mammography  use  produced  the  second  greatest 
change  the  estimated  relative  risk  for  black  race.  Prior 
mammography  use  by  itself  reduced  the  estimated  relative  risk 
for  black  race  from  1.52  to  1.27  (95%  CI  0.88-1.84)  .  Model  4 
presents  the  estimated  relative  risk  for  black  race  adjusting 
for  stage  at  diagnosis  and  prior  mammography  use.  The  result 
generated  from  this  model  when  compared  to  the  model  with 
stage  alone  (Model  3)  demonstrate  that  prior  mammography  use 
further  reduced  the  estimated  relative  risk  for  black  race 
from  1.06  to  0.99  (95%  CI  0.68-1.45).  Finally,  Model  5 
presents  the  estimated  relative  risk  for  black  race  from  a 
full  model  which  adjusted  the  race -mortality  association  for 
all  available  prognostic  factors  (adjusted  RR=0 . 96  95%  CI 
0.64-1.43)  .  Note  that  the  addition  of  sociodemographic 
characteristics  and  comorbidity  had  little  impact  on  race  when 
compared  to  the  model  with  stage  and  prior  mammography  use 
(Model  4) .  However,  prior  mammography  use  was  a  significant 
prognostic  factor  even  after  considering  stage  at  diagnosis  in 
Models  4  and  5    (data  not  shown) . 

Since  prior  mammography  use  is  hypothesized  to  work 
through  stage  of  diagnosis  by  identifying  tumors  earlier  in 
the  disease  process,  we  expected  that  prior  mammography  use 
would  have  no  additional  explanatory  power  once  stage  was 
included  in  the  survival  model.  To  further  explore  this 
counter- intuit ive  finding,  analyses  were  preformed  to  examine 
the   association   between  prior   mammography  use   and  survival 
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within  stage  at  diagnosis.  The  stage-specific  Kaplan-Meier 
survival  curves  are  presented  in  Figures  2  and  3  .  These 
findings  demonstrate  that  nonusers  of  mammography  had  a  worse 
survival  experience  than  regular  users  that  is  independent  of 
stage  at  diagnosis. 

The  results  of  the  stage-specific  multivariable  analyses 
are  presented  in  Table  9 .  Among  women  diagnosed  with  early- 
stage  disease,  the  adjusted  risk  of  death  for  nonusers  was 
significantly  higher  than  regular  users  of  mammography 
(adjusted  RR=1.76  95%  CI  1.30-2.41).  Similar,  yet  a  slightly 
stronger  association  was  observed  among  women  diagnosed  with 
late-stage  disease  in  that  nonusers  were  significantly  more 
likely  to  die  than  regular  users  of  mammography  (adjusted 
RR=2.25   95%   CI  1.59-3.17). 


CHAPTER  IV 


CONCLUSION 

This  study  examined  the  relationship  between  prior 
mammography  use  and  cancer  outcomes  in  older  black  and  white 
women  diagnosed  with  breast  cancer.  Similar  to  previous 
results ,  older    black    women    were    less    likely  to 

undergo  regular  mammography  than  older  white  women  in  this 
study.  This  study  also  confirmed  the  black-white  difference 
in  stage  at  diagnosis^'^'*'^^'^^'^^  and  survival"'^"'^^-''^''*''  observed 
in  previous  studies.  Older  black  women  were  diagnosed  at 
later  stages  of  breast  cancer  and  they  experienced  a  higher 
risk  of  death  as  compared  with  older  white  women.  The 
objective  of  this  dissertation  research  was  not  to  simply 
document  differences  between  older  black  and  white  women,  but 
to  determine  the  extent  to  which  black-white  differences  in 
breast  cancer  outcomes  could  be  accounted  for  by  differential 
mammography  use  prior  to  their  breast  cancer  diagnosis. 

In  the  present  study,  mammography  use  was  strongly 
associated  with  late-stage  disease  in  both  black  and  white 
women.  This  finding  differs  from  those  of  two  previously 
published  studies  examining  the  relationship  between 
mammography  use  and  black-white  differences  in  stage  at 
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diagnosis .  ^^'''^  Hunter  et  al .  found  in  the  Black/White  Cancer 
Surveillance  Study  that  prior  mammography  use  was  associated 
with  stage  at  diagnosis  only  in  black  women. In  contrast, 
Jones  et  al .  found  an  association  between  prior  mammography 
use  and  stage  at  diagnosis  only  in  white  women There  are 
three  major  differences  in  the  design  of  these  studies  which 
may  be  partly  responsible  for  these  differing  results.  First, 
the  focus  of  the  present  study  was  on  older  women.  We  studied 
women  age  65  years  or  older  and  imposed  no  upper  age  limit. 
In  contrast,  the  study  samples  of  Hunter  and  Jones  included 
women  aged  2  0  to  7  9  years.  Second,  mammography  use  was 
measured  during  the  two  years  prior  to  diagnosis  in  the 
present  study.  Women  had  to  have  had  at  least  two  mammograms 
that  were  at  least  10  months  a  part  in  order  to  be  considered 
a  regular  user.  Hunter"'^  ascertained  a  history  of  screening 
mammography  during  the  six  years  preceding  diagnosis  and 
Jones^^  ascertained  a  history  of  screening  mammography  during 
the  three  years  preceding  diagnosis.  Third,  the  historical 
staging  system  was  used  as  it  was  available  for  all  women  in 
this  study.  Hunter  and  Jones  used  the  more  precise  TNM 
staging  system  in  their  studies . '^^■'^^ 

The  results  of  this  study  suggest  that  the  black-white 
difference  in  breast  cancer  stage  at  diagnosis  among  older 
women  is  strongly  linked  to  prior  mammography  use.  Black 
women  who  were  nonusers  of  mammography  were  significantly  more 
likely  to  be   diagnosed  with   late-stage   disease   as  compared 
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with  white  women  who  where  nonusers .  However,  among  women  who 
were  regular  users  of  mammography,  there  was  no  black-white 
difference  in  stage  at  diagnosis.  This  finding  suggests  that 
older  black  women  benefit  from  regular  mammography  use. 

In  this  study,  prior  mammography  use  explained  much  of 
the  variation  in  stage  at  diagnosis.  Prior  mammography  use 
was  the  strongest  single  contributor  to  the  black-white 
difference  in  stage  at  diagnosis.  In  fact,  approximately  30% 
of  the  excess  late-stage  breast  cancer  among  black  women  was 
explained  by  prior  mammography  use  alone.  In  contrast,  Jones 
et  al .  found  that  prior  mammography  use  was  not  an  important 
explanatory  factor  in  their  study.  The  authors  found  that 
prior  mammography  use  explained  less  than  10%  of  the  black- 
white  difference  in  stage  at  diagnosis  after  adjusting  for 
age."^  Hunter  et  al .  also  found  that  prior  mammography  use 
alone  did  not  appreciably  alter  the  race-stage  association.''^ 

In  the  present  investigation  study,  individual  and 
combined  adjustment  for  sociodemographic  characteristics  and 
comorbidity  produced  only  modest  changes  in  the  race-stage 
association.  Thus,      these     explanatory     factors     do  not 

adequately  explain  the  excess  of  late-stage  disease  among 
black  women.  However,  prior  mammography  use  explained  about 
12%  of  the  black-white  difference  in  stage  at  diagnosis  after 
adjusting  for  sociodemographic  characteristics  and 
comorbidity.     These  findings  suggest  that  the  advanced  stage 
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of  breast  cancer  at  diagnosis  is  partly  related  to  the  lack  of 
mammography  use  by  older  black  women. 

Since  this  study  sample  consisted  of  only  older  women,  it 
is  difficult  to  compare  these  survival  results  to  those  of 
other  published  studies  that  have  addressed  black-white 
differences  in  survival.  Furthermore,  to  our  knowledge,  this 
was  the  first  study  to  examine  the  extent  to  which  black-white 
differences  in  survival  could  be  explained  by  prior 
mammography  use.  Older  black  women  were  at  a  significantly 
greater  risk  of  death  compared  with  older  white  women, 
although  the  lower  95%  confidence  bound  was  only  slightly 
larger  than  one.  The  latter  may  be  explained  by  the  small 
number  of  black  women  (n=68)  in  this  analysis.  Therefore,  the 
results  pertaining  to  on  black-white  differences  in  survival 
should  be  interpreted  with  caution. 

Prior  mammography  was  strongly  associated  with  survival 
in  this  study  sample.  Nonusers  of  mammography  were  three 
times  more  likely  to  die  than  regular  users  of  mammography. 
In  stratified  analyses,  prior  mammography  use  was 
significantly  associated  with  survival  only  among  white  women. 
Although  the  magnitude  of  the  point  estimate  for  black  women 
was  similar  to  that  observed  for  white  women,  it  did  not 
achieve  statistical  significance.  A  larger  number  of  black 
women  would  be  necessary  to  give  precision  to  this  estimate. 

As  expected,  stage  at  diagnosis  was  the  strongest  single 
contributor     to     the     black-white     difference     in  survival. 
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Adjustment  for  stage  by  itself  was  sufficient  to  reduce  the 
relative  risk  for  black  race,  such  that  there  was  no  longer  a 
significant  association  with  survival.  Adjustment  for 
sociodemographic  characteristics  and  comorbidity  resulted  in 
only  minimal  changes  to  the  survival  difference  between  black 
and  white  women.  These  results  support  the  findings  of  Eley 
et  al .  in  the  Black/White  Cancer  Surveillance  Study.  In  that 
study,  stage  at  diagnosis  was  the  single  factor  that  produced 
the  largest  reduction  in  the  survival  differences  between 
blacks  and  whites. Furthermore,  sociodemographic 
characteristics,  comorbidity,  tumor  pathology,  and  treatment 
did  not  appreciably  alter  the  relative  risk  for  black  race 
when  they  were  considered  individually.-^^ 

Prior  mammography  use  also  contributed  significantly  to 
the  difference  in  survival  between  races.  Prior  mammography 
use  reduced  the  relative  risk  of  death  for  black  women  as 
compared  with  white  women  from  1.52  (95%  CI  1.07-2.16)  to  1.24 
(95%  CI  0.87-1.76).  The  reduction  in  risk  produced  by  prior 
mammography  use  was  second  only  to  stage  at  diagnosis . 
Combined  adjustment  for  stage  at  diagnosis  and  prior 
mammography  use  further  reduced  the  magnitude  of  the  relative 
risk  such  that  there  was  no  longer  any  evidence  of  a  survival 
difference  between  black  and  white  women.  Furthermore,  prior 
mammography  use  continued  to  be  a  significant  predictor  of 
survival  even  after  adjusting  for  stage  at  diagnosis. 
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It  was  notable  that  prior  mammography  use  was  an 
independent  predictor  of  survival  even  after  stage  at 
diagnosis  was  accounted  for  in  the  model.  Stage-specific 
analyses  were  conducted  to  further  examine  the  association 
between  prior  mammography  and  survival .  There  was  a 
consistent  excess  risk  of  death  for  nonusers  of  mammography 
relative  to  regular  users  within  categories  of  stage  at 
diagnosis.  There  are  at  least  five  potential  explanations  for 
this  finding.  First,  prior  mammography  use  may  be  a  marker 
for  other  unmeasured  prognostic  factors  such  as  access  to 
health  care,  and  use  of  other  preventative  services  (i.e., 
clinical  breast  exam,  self  breast  exam) .  Second,  the  SEER 
historical  staging  system  was  used  in  this  study  rather  than 
the  TNM  staging  system  that  classifies  tumors  based  on  tumor 
size,  numbers  of  positive  nodes,  and  metastases.  The  TNM 
staging  system  is  a  more  precise  measure  of  stage  at 
diagnosis.  It  is  possible  that  prior  mammography  would  not  be 
independently  associated  with  survival  if  the  more  specific 
staging  system  was  used.  Because  SEER  began  collecting  the 
modified  TNM  staging  system  in  1988,  this  can  be  examined  in 
future  studies  as  additional  SEER-Medicare  linked  data  become 
available.  Third,  recent  data  from  women  with  ovarian  cancer 
suggests  that  women  with  BRCAl  mutations  have  a  more  favorable 
prognosis  than  women  without  BRCAl  mutations."-  In  this 
study,  it  is  possible  that  women  with  BRCAl  gene  mutations  may 
be    more     likely    to    be     regular    users    of    mammography  and 
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therefore  would  have  better  survival  than  nonusers  of 
mammography  within  stage  at  diagnosis.  A  fourth  potential 
explanation  for  this  finding  is  the  effect  of  lead-time  bias. 
Regular  users  of  mammography  could  be  diagnosed  earlier  within 
each  stage  making  their  survival  appear  longer,  even  if  early 
diagnosis  in  not  prolonging  their  lives.  Finally,  length-time 
bias  could  explain  this  finding  as  more  frequent  mammography 
may  lead  to  the  detection  of  slower-growing  less-aggressive 
tumors  that  are  less  likely  to  be  fatal  within  a  given 
stage . 

Limitations 

There  are  several  potential  limitations  to  this  study. 
As  discussed  in  Chapter  I,  there  are  limitations  to  using 
claims  data  to  measure  mammography  utilization.  For  instance, 
Medicare  only  began  reimbursing  providers  for  screening 
mammography  on  January  1,  1991.  Prior  to  the  change  in 
reimbursement  policy,  only  diagnostic  mammograms  were  a 
covered  Medicare  benefit.  Despite  this  policy,  studies  have 
shown  that  providers  were  performing  screening  mammograms  and 
billing  Medicare  under  the  diagnostic  procedure  code .  ^^•^^■"'^^ 
It  is  possible  that  physicians  providing  care  to  black 
patients  may  have  been  less  willing  to  bill  screening 
mammograms  under  the  diagnostic  code.  Next,  Medicare  requires 
that  beneficiaries  meet  an  annual  $100  deductible  for  Part  B 
services  and  provide  a  2  0%  copayment  for  mammography.    This  is 
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a  potentially  limiting  factor  in  that  black  and  low  income 
women  may  be  less  willing  or  able  to  pay  the  deductible  and 
copayment .  Previous  research  has  shown  that  even  small  "out- 
of-pocket"  costs  reduce  the  use  of  preventative  services. 
A  recent  study  by  Kiefe  et  al .  demonstrated  that  cost  was  a 
major  barrier  to  mammography  among  low- income  minority  women 
despite  Medicare  coverage. They  found  that  covering  "out-of- 
pocket"  costs  significantly  increased  mammography  utilization 
in  their  population.^" 

Moreover,  this  study  may  underestimate  actual  mammography 
use  among  women  on  Medicare,  as  some  women  may  have  had 
mammograms  that  were  not  billed  to  and  paid  for  by  Medicare. 
For  example,  some  women  may  have  received  mammography  through 
special  "free  care"  intervention  programs,  such  as  those 
sponsored  by  the  American  Cancer  Society.  Others  may  have 
received  mammograms  that  were  paid  for  "out-of-pocket".  In 
these  instances,  a  Medicare  bill  would  not  be  generated  and 
therefore  would  not  be  captured  by  this  database.  Blustein 
compared  self -reported  mammography  use  to  Medicare  bills  for 
1991.^^  She  found  that  mammography  rates  based  on  self -report 
were  somewhat  higher  than  rates  based  on  claims  data.-^ 
However,  it  is  unknown  how  self -reported  estimates  relate  to 
the  "true"  screening  mammography  rate  as  they  may  include 
women  who  had  mammography  that  was  not  billed  to  Medicare  as 
well  as  those  who  inaccurately  recalled  having  had  a 
mammogram . 
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We  do  not  know  why  an  individual  mammogram  was  performed 
since  we  cannot  determine  whether  a  mammogram  was  done  for 
screening  or  diagnostic  purposes.  To  address  this  issue,  we 
took  into  account  how  women  used  mammography  over  time  during 
the  two  years  preceding  their  breast  cancer  diagnosis.  We 
defined  our  measure  of  prior  mammography  use  to  identify  two 
distinct  groups  of  women:  1)  those  who  had  no  evidence  of 
mammography  during  the  two  years  prior  to  diagnosis,  and  2) 
those  who  demonstrated  a  pattern  of  regular  mammography  use. 
Although  diagnostic  mammograms  represent  only  a  small  fraction 
of  all  mammograms  performed,  they  are  likely  to  occur  shortly 
before  diagnosis  in  a  breast  cancer  population.  Women  who  had 
all  of  their  mammograms  within  three  months  prior  to  their 
diagnosis  were  excluded  from  these  analyses  since  we  could  not 
determine  whether  a  screening  or  a  diagnostic  mammogram  was 
performed . 

Nevertheless,  a  number  of  recent  studies  have  used 
Medicare  claims  data  to  examine  mammography  use  in  the 
Medicare      population .  ^^'^^-^^-^^  Each      of      these  studies 

consistently  found  that  black  women  were  less  likely  to 
receive  mammography  than  white  women .  ^^'■'^■^^'^^ 

Furthermore,  this  study  lacks  information  on  factors  that 
may  influence  mammography  use  including  a  family  history  of 
breast  cancer  and  an  individual's  knowledge,  attitudes, 
beliefs  and  health  behavior.  However,  the  most  important 
determinant   of   mammography  utilization   is   having   a  primary 
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care  provider .  ^^'^^  In  this  study,  the  number  of  outpatient 
visits  was  used  as  a  proxy  for  access  to  mammography  services. 
We  found  that  regular  mammography  use  was  highly  associated 
with  number  of  outpatient  visits.  However,  the  focus  of  the 
present  investigation  was  not  to  try  to  understand  the  factors 
that  determine  who  receives  regular  mammography  but  to  compare 
breast  outcomes  among  women  who  used  regular  mammography  with 
those  who  did  not . 

Breast  cancer  risk  factors  such  as  family  history, 
genetic  background,  and  other  endogenous  factors  play  a  more 
important  role  in  the  development  of  premenopausal  breast 
cancer,  whereas  in  elderly  women,  environmental  factors  and 
age  play  a  more  important  role  in  the  development  of  disease.^ 

Misclassif ication  bias  and  residual  confounding  could 
have  occurred  through  further  mechanisms.  Proxy  information 
was  used  to  measure  co-existing  diseases  and  socioeconomic 
status,  since  direct  measures  were  not  available.  Although  a 
modified  Charlson  Comorbidity  Index  was  used  as  a  proxy  for 
comorbidity,  this  score  could  only  be  computed  on  women  who 
were  hospitalized.  Since  comorbidity  could  not  be  estimated 
for  non-hospitalized  women,  non-hospitalized  women  with 
comorbid  illness  were  misclassif led .  However,  during  this 
study  period  women  were  primarily  hospitalized  for  their 
breast  cancer  diagnosis;  therefore,  we  were  able  to  compute  a 
Charlson  Index  for  roughly  81%  of  the  study  sample. 
Furthermore,    each  woman  was  assigned  to  the  median  income  of 
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her  residence  using  1990  census  data  as  a  proxy  for 
socioeconomic  status.  This  methodology  lends  itself  to 
potential  bias  due  to  an  "ecologic  fallacy" .  Specifically, 
poor  women  living  in  wealthy  areas  might  appear  to  be  wealthy 
and  vice  versa.  However,  this  methodology  has  been  employed 
in  several  breast  cancer  studies ,  "'^^'^"^'^^-^^  and  may  capture 
unknown  characteristics  that  are  related  to  a  person's 
neighborhood  of  residence,  such  as  access  to  care  or 
environmental  exposures .  "'^^  Misclassif icat ion  and  residual 
confounding  of  these  variables  would  tend  to  bias  the  study 
results  towards  no  difference  making  it  more  difficult  to 
detect  a  difference  if  it  existed.  Any  differences  found 
would  therefore  tend  to  be  conservative. 

This  study  also  lacked  some  prognostic  factors  related  to 
survival.  Estrogen  receptor  status  and  use  of  medications 
such  as  tamoxifen  were  not  available  in  this  database.  Prior 
research  has  shown  that  estrogen  receptor  status  and  breast 
cancer  treatment  differs  between  black  and  white  women.  ■'■^ 
Treatment  information  was  also  limited  to  initial  breast 
cancer  treatment  and  was  crudely  categorized  as  radiation 
only,  surgery  only,  and  radiation  plus  surgery.  Eley  et  al . 
found  that,  individually,  treatment  differences  and  tumor 
pathology  explained  little  of  the  black-white  difference  in 
survival . However,  stage  at  diagnosis,  which  was  available 
in  this  study,  has  been  consistently  shown  to  be  the  most 
important  prognostic  factor  for  survival . 
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Finally,  lead-time  and  length-time  biases  may  also  limit 
the  results  of  this  study  as  discussed  above.  Stage-specific 
survival  models  were  fitted  to  examine  survival  differences 
between  nonusers  and  regular  users  of  mammography  within  stage 
at      diagnosis.  Nonusers      of      mammography  experienced 

significantly  worse  survival  than  regular  users  regardless  of 
stage  at  diagnosis. 

Sxinvmary 

This  study  is  unique  in  that  it  evaluates  the 
relationship  of  prior  mammography  use  to  differences  in  stage 
of  breast  cancer  at  diagnosis  and  survival  in  older  black  and 
white  women  in  a  single  study  sample.  This  study  underscores 
the  importance  of  regular  mammograms  for  all  older  women. 
These  results  suggest  that  regular  mammography  use  improves 
breast  cancer  outcomes  in  both  black  and  white  women  by 
identifying  tumors  at  earlier  stages  of  disease. 

Furthermore,  these  results  suggest  that  older  black  women 
benefit  from  regular  mammography  use  to  a  similar  extent  as 
older  white  women.  Black  women  who  are  nonusers  of 
mammography  are  at  particularly  high  odds  of  being  diagnosed 
with  late-stage  disease  as  compared  with  black  regular  users. 
They  also  suggest  that  the  black-white  difference  in  stage  at 
diagnosis  persists  among  nonusers  of  mammography  but  is  not 
present  among  regular  users  of  mammography.  These  results 
further  suggest  that  differences  in  breast  cancer  outcomes  is 
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not  strongly  linked  to  race,  but  is  rather  an  issue  of  whether 
or  not  a  woman  receives  regular  mammograms . 

These  findings  highlight  the  need  for  concerted  efforts 
to  improve  breast  cancer  screening  in  older  women.  Efforts  to 
promote  nationwide  breast  cancer  screening  among  older  women 
require  additional  understanding  of  the  relationship  between 
patient,  physician,  and  health  care  system  factors  which 
determine  why  some  women  do  not  receive  regular  mammography. 
Interventions  should  be  developed  and  targeted  towards  older 
black  women  as  they  are  at  greater  risk  of  being  diagnosed 
with  late-stage  breast  cancer  and  dying.  Early  detection  of 
breast  cancer  through  regular  mammography  use  reduces  the 
survival  disadvantage  among  older  black  women. 


TABLES  AND  FIGURES 


Table  1 


Characteristics  of  the  Study  Sample  (n=4,005)  by  Race 


White  Black 

(n=3.833)  (n=172) 

n    (%)  n  (%) 

SEER  Area*'* 

Connecticut  1876  (49)  42  (25) 

Seattle  1385  (36)  16  (9) 

Atlanta  572  (15)  114  (66) 

Age  at  Diagnosis 

67-74  1863  (49)  88  (51) 

75-84  1573  (41)  69  (40) 

>  85  397  (10)  15  (9) 

Married  at  Diagnosis*** 

No  2371  (62)  141  (82) 

Yes  1462  (38)  31  (18) 

Median  Income  of  Zip  Code*** 

>  $15,000  3316  (87)  42  (25) 
<  $15,000  496  (13)  126  (75) 

Comorbidity  Score  * 

No  Hospitalizations  711  (19)  46  (27) 

0  2287  (60)  79  (46) 

>1  835  (21)  47  (27) 

Mammography** 

Nonuser  833  (22)  61  (35) 

Regular  User  733  (19)  19  (11) 

Peri-Diagnosis  User  2267  (59)  92  (56) 

Stage  at  Diagnosis* 

Early  2622  (68)  105  (61) 

Late  1211  (32)  67  (39) 


*p  <  0.05,  *'p  <  0.01,  ***p  <  0.0001. 


Table  2 

Factors  Associated  with  Late-Stage  Disease  among  Mammography 
Nonusers  and  Regular  Users 
(n=  1,646) 


%  Late-Stage 

Disease  OR  (95%  CI) 


Race*" 

White 
Black 

SEER  Area*** 

Seattle 

Connecticut 

Atlanta 

Age  at  Diagnosis 

67-74 
75-84 

>  85 

Married  at  Diagnosis 
No 
Yes 

Median  Income  of  Zip  Code* 

>  $15,000 
<  $15,000 

Comorbidity  Score*** 

No  Hospitalizations 
0 

>  1 

Mammography*** 

Regular  Users 
Nonusers 


1566 
80 

543 
763 
340 

800 
657 
189 

1017 
629 

1357 
276 

338 

959 
349 

752 
894 


32  1.00 

54  2.49  (1.59-3.92) 

25  1.00 

38  1.80  (1.42-2.31) 

35  1.59  (1.18-2.14) 

32  1.00 

32  1.03  (0.82-1.28) 

38  1.28  (0.92-1.78) 

34  1.00 

32  0.91  (0.74-1.13) 

38  1.00 

32  1.32  (1.01-1.73) 

24  1.00 

33  1.53  (1.15-2.03) 

42  2.19  (1.58-3.04) 

20  1.00 

43  3.00  (2.41-3.75) 


*p  <  0.05,  **p  <  0.01,  ***p  <  0.0001. 
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Table  5 


Odds  of  Late-Stage  Disease  among  Blacks  Compared  to  Whites  from 
Logistic  Regression  Analysis 


Variables  in  Model 

1.  Black  Race 

2.  Black  Race,  Sociodemographic' 

3.  Black  Race,  Comorbidity 

4.  Black  Race.  Mammography  Use 


Odds  Ratio  (95%  CI)     %  Change  in 

Odds  Ratio' 

2.49  (1.59-3.92) 
2.35  (1.42-3.89)  -9.40 
2.56  (1.62-4.05)  +4.70 
2.05  (1.29-3.26)  -29.53 


'Sociodemographic  variables  include  age,  marital  status,  and  income. 
"Represents  percent  change  in  estimated  odds  ratio  for  black  race  compared  with  the 
unadjusted  odds  ratio  from  Model  1. 

%  change  in  OR  =  [(adjusted  OR-unadjusted  OR)/unadjusted  OR-1.00]  x  100. 
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Table  6 


Odds  of  Late-Stage  Disease  among  Blacks  Compared  to  Whites  from 
Hierarchical  Logistic  Regression  Analysis 


Variables  in  Model 

Odds  Ratio  (95%  CI) 

%  Change  in 
Odds  Ratio' 

1. 

Black  Race 

2.49  (1.59-3.92) 

2. 

Black  Race,  Sociodemographic*, 
Comorbidity 

2.47  (1.48-4.11) 

3. 

Black  Race,  Sociodemographic*, 
Comorbidity,  Mammography  Use 

2.30  (1.36-3.88) 

-11.56 

'Sociodemographic  variables  include  age,  marital  status,  and  income. 
'Represents  percent  change  in  estimated  odds  ratio  for  black  race  in 
Model  3  compared  with  Model  2. 

%  change  in  OR  =  [(Model  3  OR-Model  2  OR)/Model  2  OR- 1.00]  x  100 


Table  7 
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Bivariate  Associations  with  Mortality 
Comparing  Nonusers  with  Regular  Users  by  Race  (n=l,484) 


Variable 


White  (n=  1,4 13)       Black  (n=68)  Total 
RR  (95%  CI)         RR  (95%  CI)        RR  (95%  CI) 


Race 

White 
Black 

SEER  Area 

Seattle 

Connecticut 

Atlanta 


1.00 


1.00 


1.00 

1.52  (1.07-2.16) 
1.00 


1.43  (1.15-1.76)  1.07  (0.28-4.05)  1.43  (1.16-1.76) 
1.41  (1.09-1.84)    0.82  (0.24-2.74)     1.45  (1.14-1.86) 


Year  of  Diagnosis 

1987 
1988 
1989 

Age  at  Diagnosis 
67-74 
75-84 

>  85 

Married  at  Diagnosis 

No 
Yes 

Median  Income  of  Zip 
Code 

>  $15,000 
<  $15,000 

Comorbidity  Score 

No  Hospitalizations 
0 

>  1 

Mammography 

Regular  User 
Nonuser 

Stage  at  Diagnosis 

Early 
Late 


1.00 


1.00 


1.00 


1.00 


1.00 


0.85  (0.68-1.05)  0.51  (0.22-1.17)  0.82  (0.67-1.01) 
0.64  (0.50-0.81)    0.66  (0.27-1.58)    0.63  (0.50-0.80) 


1.00 


1.00 


1.62  (1.32-1.99)  1.08  (0.50-2.33)  1.59  (1.30-1.94) 

3.70  (2.90-4.71)  1.65  (0.64-4.24)  3.55  (2.81-4.94) 

1.00  1.00  1.00 

0.55  (0.45-0.67)  1.78  (0.73-4.33)  0.56  (0.46-0.69) 


1.00  1.00  1.00 

1.06  (0.83-1.36)    0.90  (0.42-1.91)     1.13  (0.90-1.41) 


1.00 


1.00 


0.92  (0.71-1.20)  1.73  (0.62-4.81)  0.95  (0.74-1.23) 

1.89  (1.44-2.50)  3.54  (1.26-9.96)  1.98  (1.51-2.59) 

1.00  1.00  1.00 

3.12  (2.52-3. 87X  2.54  (0.89-7.23)  3.13  (2.53-3.85) 

1.00  1.00  1.00 

2.96  (2.46-3.54)  2.80  (1.22-6.47)  2.97  (2.49-3.54) 
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Table  8 

Risk  of  Death  among  Black  Compared  with  White  Women 
in  Selected  Stratified*  Proportional  Hazards  Models 


Variables  in  Model  RR  (95%  CI) 

1.  Black  Race  1.52  (1.07-2.16) 

2.  Black  Race,  Mammography  Use  1.27  (0.88-1.84) 

3.  Black  Race,  Stage  1.06  (0.73-1.55) 

4.  Black  Race.  Stage,  Mammography  Use  0.99  (0.68-1.45) 

5.  Black  Race.  Stage,  Sociodemographic*.  0.96  (0.64-1.43) 
Comorbidity,  Mammography  Use 


^Models  were  stratified  on  SEER  area. 

'Sociodemographic  variables  include  age,  year  of  diagnosis,  marital  status,  and  income. 
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Table  9 


Relative  Risk  of  Death  Comparing  Mammography  Nonusers  with  Regular  Users 
for  Women  with  Early  and  Late  Stage  at  Diagnosis 


Mammography  Use 
(Nonuser  vs  Regular  User) 


Crude 

Adjusted* 

Relative  Risk 

Relative  Risk 

Stage  at  Diagnosis 

Early  2.35  (1.76-3.15)  1-76  (1.30-2.41) 

Late  2.82  (2.04-3.92)  2.25  (1.59-3.17) 


"Models  were  stratified  on  SEER  area. 

'Adjusted  for  race,  age,  year  of  diagnosis,  marital  status,  income,  and  comorbidity. 
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Rgurel.  Suivival  Curves  for  Nonusersaix^ 


0    1    2    3    4    5  6 
Sui^\al  Time  (ysa^s) 


Regular  User 
.Nonuser 


p<  0.0001 
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Rgure  2.  Survival  Curves  for  Nonusers  arxl  Regular  Users 
Among  Wbrren  \M\h  Early-Stage  Dsease 
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Rgure  3.  Survival  Curves  for  Nonusers  and  Regular  Users 
Among  V\fonnen  with  Late-Stage  Disease 
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Table  A-1 

Characteristics  of  the  Study  Sample  (n=1646)  by  Prior  Mammography  Use 


N 


%  Nonuser        %  Regular  User 


Race*** 

White 
Black 

SEER  Area**' 

Connecticut 

Seattle 

Atlanta 

Age  at  Diagnosis*** 

67-74 
75-84 

>  85 

Married  at  Diagnosis*** 

No 
Yes 

Median  Income  of  Zip  Code 

>  $15,000 
<  $15,000 

Comorbidity  Score*** 

No  Hospitalizations 
0 

>  1 


1566 
80 

763 
543 
340 

800 
657 
189 

1017 
629 

1357 
276 


338 
959 
349 


53 
76 

58 
41 
68 

47 
55 
82 

60 
45 

58 
54 


:)5 
49 
67 


47 
24 

42 
59 
32 

53 
45 
18 

40 
55 

42 
46 

45 
51 
33 


**p  <  0.001 
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Table  A-2 

Risk  of  Death  among  Black  Compared  with  White  Women 
in  Hierarchical  Stratified*  Proportional  Hazards  Models 


Variables  in  Model 

RR  (95%  CI) 

Black  Race 

1.52  (1.07-2.16) 

Black  Race,  Sociodemographic* 

1.38  (0.93-2.04) 

Black  Race,  Comorbidity 

1.47  (1.03-2.09) 

Black  Race.  Stage 

1.14  (0.80-1.62) 

Black  Race,  Mammography  Use 

1.24  (0.87-1.76) 

Black  Race,  Stage,  Sociodemographic* 

1.06  (0.71-1.57) 

Black  Race,  Stage,  Comorbidity 

1.09  (0.77-1.56) 

Black  Race,  Stage,  Mammography  Use 

0.97  (0.68-1.39) 

Black  Race,  Stage,  Sociodemographic*. 
Comorbidity 

1.00  (0.67-1.49) 

Black  Race,  Stage,  Sociodemographic*. 
Comorbidity,  Mammography  Use 

0.96  (0.65-1.43) 

'Models  were  stratified  on  SEER  area. 

'Sociodemographic  variables  include  age,  year  of  diagnosis,  and  income. 


1, 


BIBLIOGRAPHY 


1.  Potosky  AL,  Riley  GF,  Lubitz  JD,  et  al .  Potential  for 
cancer  related  health  services  research  using  a  Linked 
Medicare -Tumor  Registry  Database.   Med  Care  1993;31:732-748. 

2.  American  Cancer  Society:  Breast  Cancer  Facts  & 
Figures  -  1996.  Atlanta,   Georgia,  1996. 

3.  Kattlove  H,  Liberati  A,  Keeler  E,  Brook  RH.  Benefits 
and  costs  of  screening  and  treatment  for  early  breast  cancer. 
Development  of  a  basic  benefit  package.  JAMA  1994;273:142-148. 

4.  Satariano  WA.  Comorbidity  and  functional  status  in 
older  women  with  breast  cancer:  Implications  for  screening, 
treatment,    and  prognosis.   J  Gerontol  1992;47:24-31. 

5.  Yancik  R,  Ries  LG,  Yates  JW.  Breast  cancer  and  aging 
women:  A  population-based  study  of  contrasts  in  stage,  surgery 
and  survival.    Cancer  1989;63:976-981. 

6.  Ries  LAG,  Miller  BA,  Hankey  BF,  Kosary  CL,  Harras  A, 
Edwards  BK  (eds.).  SEER  Cancer  Statistics  Review,  1973-1991: 
Tables  and  Graphs,  National  Cancer  Institute.  NIH  Pub.  No.  94- 
2789.   Bethesda,    MD,  1994. 

7.  Dawson  DA.  Breast  cancer  risk  factors  and  screening: 
United  States,    1987.     Vital  Health  Statistics  1989;10:18-29. 

8.  Liff  JM,  Sung  JF,  Chow  WH,  et  al .  Does  increased 
detection  account  for  the  rising  incidence  of  breast  cancer? 
Am  J  Public  Health  1991;81:462-465. 

9.  Swanson  GM,  Ragheb  NE,  Lin  CS ,  et  al .  Breast  cancer 
among  black  and  white  women  in  the  1980' s:  Changing  patterns 
in  the  United  States  by  race,  age,  and  extent  of  disease. 
Cancer  1993;72:788-798. 

10.  Sondik  EJ.  Breast  Cancer  Trends.  Incidence, 
Mortality,  and  Survival .  Cancer  1994;74:995-999  (supplement). 

11.  Swanson  GM,  Satariano  ER,  Satariano  WA,  Threatt  BA. 
Racial  differences  in  the  early  detection  of  breast  cancer  in 
Metropolitan  Detroit,   1978  to  1987.  Cancer  1990;66:1297-1301. 


j 


89 


12.  Holmes  FF,  Hearne  E.  Cancer  stage-to-age 
relationship:  Implications  for  cancer  screening  in  the 
elderly.   J  Am  Geriatr  Soc  1981;29:55-57. 

13.  Farley  TA,  Flannery  JT.  Late-stage  diagnosis  of 
breast  cancer  in  women  of  lower  socioeconomic  status:  Public 
health  implications.   Am  J  Public  Health  79:1508-1512. 

14.  Satariano  WA,  Belle  SH,  Swanson  GM.  The  severity  of 
breast  cancer  at  diagnosis:  A  comparison  of  age  and  extent  of 
disease  in  black  and  white  women.  Am  J  Public  Health 
1986;76:779-782. 

15.  Mandelblatt  J,  Andrews  H,  Kerner  J,  Zauber  A, 
Burnett  W.  Determinants  of  late  stage  at  diagnosis  of  breast 
and  cervical  cancer:  The  impact  of  age,  race,  social  class, 
and  hospital  type.  Am  J  Public  Health  1991;81:646-649. 

16.  Goodwin  JS,  Hunt  WC,  Key  CR,  Samet  JM.  The  effect  of 
marital  status  on  stage,  treatment,  and  survival  of  cancer 
patients.    JAMA  1987;258:3125-3130. 

17.  Wells  BL,  Horm  JW.  Stage  at  diagnosis  in  breast 
cancer:  Race  and  socioeconomic  factors.  Am  J  Public  Health 
1992 ;  82 : 1383-1385  . 

18.  Breast  and  Cervical  Cancer  Surveillance,  United 
States,    1973-1987.    MMWR  1992;41:1-15. 

19.  Eley  JW,  Hill  HA,  Chen  VW,  et  al .  Racial  differences 
in  survival  from  breast  cancer.  Results  from  the  National 
Cancer  Institute  Black/White  Cancer  Survival  Study.  JAMA 
1994 ;272 : 947-954 . 

20.  Bain  RP,  Greenberg  RS ,  Whitaker  JP .  Racial 
differences  in  survival  of  women  with  breast  cancer.  J  Chron 
Dis  1986;39:631-642. 

21.  Polednak  AP .  A  comparison  of  survival  of  black  and 
white  female  breast  cancer  cases  in  upstate  New  York.  Cancer 
Detect  Prev  1988;11:245-249. 

22.  Council  on  Scientific  Affairs.  Mammographic 
screening  in  asymptomatic  women  aged  4  0  years  and  older.  JAMA 
1989;261:2535-2542  . 

23.  Kerlikowske  K,  Grady  D,  Rubin  SM,  Sandrock  C, 
Ernster  VL.  Efficacy  of  screening  mammography.  A  meta- 
analysis.  JAMA  1995;273:149-154. 


90 


24.  Calle  EE,  Flanders  WD,  Thun  MJ,  Martin  LM. 
Demographic  predictors  of  mammography  and  pap  smear  screening 
in  US  women.  Am  J  Public  Health  1993;83:53-60. 

25.  Caplan  LS ,  Wells  BL,  Haynes  S.  Breast  cancer 
screening  among  older  racial/ethnic  minorities  and  whites: 
Barriers  to  detection.   J  Gerontol  1992;47:101-110. 

26.  Breen  N,  Kessler  L.  Trends  in  Cancer  Screening  - 
United  States,    1987  and  1992.   MMWR  1 9 95  ; 4 5 ( 3 )  : 57 - 6 1 . 

27.  Horton  JA,  Romans  MC,  Cruess  DF.  Mammography 
Attitudes  and  Usage  Study,  1992.  Women's  Health  Issues 
1992 ; 2 : 180-188 . 

28.  Centers  for  Disease  Control.  Mammography  and 
clinical  breast  examinations  among  women  aged  50  years  and 
older  -  Behavioral  Risk  Factor  Surveillance  System,  1992.  MMWR 
1993  ;42  (38)  :737-741. 

29.  Trontell  AE .  Use  of  mammography  services  by  women 
aged  >.  65  years  enrolled  in  Medicare  -  United  States,  1991- 
1993.    MMWR  1995 ;44  (41)  : 777-781 . 

30.  American  Cancer  Society.  Mammography  guidelines 
1983  :  Background  statement  and  update  of  cancer-related 
checkup  guidelines  for  breast  cancer  detection  in  asymptomatic 
women  age  40  to  49.   Cancer  1983  ; 33: 255. 

31.  Council  on  Scientific  Affairs.  Early  detection  of 
breast  cancer.   JAMA  1984 ; 252 : 3 008 . 

32.  U.S.  Preventive  Services  Health  Task  Force.  Guide  to 
clinical  preventive  services:  an  assessment  of  the 
effectiveness  of  169  interventions.  Baltimore:  Williams  and 
Wilkins,  1989. 

33.  Screening  recommendations  of  the  forum  panel.  J 
Gerontol  1992 ; 47  (special  issue)  :5. 

34.  Breen  N,  Kessler  L.  Changes  in  the  use  of  screening 
mammography:  Evidence  from  the  1987  and  1990  National  Health 
Interview  Surveys.  Am  J  Public  Health  1994;84:62-67. 

35.  Blustein  J.  Medicare  coverage,  supplemental 
insurance,  and  the  use  of  mammography  by  older  women.  N  Engl 
J  Med  1995;332:1138-1143. 

36.  Burns  RB,  McCarthy  EP,  Freund  KM,  Marwill  SL, 
Shwartz  M,  Ash  AS,  Moskowitz  MA.  Black  women  receive  less 
mammography  even  with  similar  use  of  primary  care.  Ann  Intern 
Med  1996;125:173-182. 


91 


37.  Escarce  JJ,  Epstein  KR,  Colby  DC,  Schwartz  JS . 
Racial  differences  in  the  elderly' s  use  of  medical  procedures 
and  diagnostic  tests.  Am  J  Public  Health  1993;83:948-954. 

38.  Burns    RB ,     McCarthy    EP,     Freund    KM,    Marwill  SL, 
Shwartz  M,    Ash  AS,    Moskowitz  MA.    Variability  in  mammography 
use  among  older  women.   J  Am  Geriatr  Soc  1996;44:922-926. 

39.  Polednak  AP .  Breast  cancer  in  black  and  white  women 
in  New  York  State:  Case  distribution  and  incidence  rates  by 
clinical  stage  at  diagnosis.   Cancer  1986;58:807-815. 

40.  Dowd  JJ,  Bengtson  VL .  Aging  in  minority  populations: 
an  examination  of  the  double  jeopardy  hypothesis.  J  Gerontol 
1987; 33 :427-436  . 

41.  Hunter  CP,  Redmond  CK,  Chen  VW,  et  al .  Breast 
cancer:  Factors  associated  with  stage  at  diagnosis  in  black 
and  white  women.   J  Natl  Cancer  Inst  1993;85:1129-1137. 

42.  Jones  BA,  Kasl  SV,  Curnen  GMG,  Owens  PH,  Dubrow  R. 
Can  mammography  screening  explain  the  race  difference  in  stage 
at  diagnosis  of  breast  cancer?  Cancer  1995;75:2103-2113. 

43.  Dayal  HH,  Power  RN,  Chiu  C.  Race  and  socio-economic 
status  in  survival  from  breast  cancer.  J  Chron  Dis 
1982 ; 35 : 675-683  . 


44.  McWhorter  WP,  Mayer 
type  of  initial  breast  cancer 
survival.     Am  J  Public  Health 


WJ.  Black/White  differences  in 
treatment  and  implications  for 
1987;77(12) :1515-1517. 


45.  Dennis  CR,  Gardner  B,  Lim  B.  Analysis  of  survival 
and  recurrence  vs.  patient  and  doctor  delay  in  treatment  of 
breast  cancer.    Cancer  1975;35:714-720. 

46.  Gregorio  DI,  Cummings  KM,  Michalek  A.  Delay,  stage 
of  disease,  and  survival  among  white  and  black  women  with 
breast  cancer.   Am  J  Public  Health  1983;73:590-573. 

47.  Caplan  LS,  Helzlouer  KJ,  Shapiro  S,  et  al .  System 
delay  in  breast  cancer  in  blacks  and  whites.  Am  J  Epid 
1995;142 :804-812. 

48.  Diehr  P,  Yergan  J,  Chu  J,  et  al .  Treatment  modality 
and  quality  differences  for  black  and  white  breast-cancer 
patients  treated  in  community  hospitals.  Med  Care  1989; 942- 
985  . 

49.  Silliman  RA,  Balducci  L,  Goodwin  JS ,  et  al .  Breast 
cancer  in  old  age:  What  we  know,  don't  know,  and  do.  [Review]  . 
J  Natl  Cancer  Inst  1993;85:190-199. 


92 


50.  Kimmick  G,  Muss  HB,  Case  LD,  Stanley  V.  A  comparison 
of  treatment  outcomes  for  black  patients  and  white  patients 
with  metastatic  breast  cancer:  The  Piedmont  Oncology 
Association  Experience.   Cancer  1991;67:2850-2854. 

51.  Mitchell  JB,  Bubolz  T,  Paul  JE,  et  al .  Using 
Medicare  claims  for  outcomes  research.  Med  Care  1994 ; 32 : JS38- 
JS51 . 

52.  Baron  JA,  Lu-Yao  G,  Barrett  J,  et  al .  Internal 
validation  of  Medicare  Claims  Data.  Epidemiology  1994 ; 5:541- 
544  . 

53.  McBean  AM,  Warren  JL,  Babish  JD.  Measuring  the 
incidence  of  cancer  in  elderly  Americans  using  Medicare  Claims 
Data.   Cancer  1994;73:2417-2425. 

54.  Whittle  J,  Steinberg  EP,  Anderson  GF,  et  al . 
Accuracy  of  Medicare  claims  data  for  estimation  of  cancer 
incidence  and  resection  rates  among  elderly  Americans.  Med 
Care  1991;29:1226-1236. 

55.  Nattinger  AB,  Gottlieb  MS,  Venum  J,  et  al . 
Geographic  variation  in  the  use  of  breast -conserving  treatment 
for  breast  cancer.   New  Engl  J  Med  1992;326:1102-1107. 

56.  Ayanian  J,  Kohler  BA,  Abe  T,  et  al .  The  relation 
between  health  insurance  coverage  and  clinical  outcomes  among 
women  with  breast  cancer.   New  Engl  J  Med  1993;329:326-331. 

57.  Kahn  LH,  Blustein  J,  Arons  RR,  et  al .  The  validity 
of  hospital  administrative  data  in  monitoring  variations  in 
breast  cancer.   Am  J  Public  Health  1996;86:243-245. 

58.  Medicare  and  Medicaid  Guide:  Commerce  Clearing 
House,    Inc.    1992 ; 50 : 27201 . 

59.  National  Cancer  Institute,  Division  of  Cancer 
Prevention  and  Control.  1987  Annual  cancer  statistics  review: 
including  cancer  trends:  1950-1985.  Bethesda,  MD:  National 
Cancer  Institute,    1988.    (NIH  Pub.   No.  90-2798). 

60.  Coleman  EA,  Feuer  EJ.  Breast  cancer  screening  among 
women  from  65  to  74  years  of  age  in  1987-88  and  1991.  Ann 
Intern  Med  1992;117:961-966. 

61.  Potosky  AL,  Miller  BA,  Albertsen  PC,  Kramer  BS .  The 
role  of  increasing  detection  in  the  rising  incidence  of 
prostate  cancer.   JAMA  1995;273:548-552. 

62.  American  Medical  Association.  CPT-1990:  Physicians' 
Current  Procedural  Terminology.   Chicago,    IL.  AMA,  1990. 


ll 


93 


63.  International    Classification    of    Diseases,  Ninth 
Revision,      Clinical     Modification.      Fourth     Edition.  U.S. 
Department  of  Health  and  Human  Services.  DHHS  Publication  No. 
(PHS)  91-1260. 

64.  Beahrs  OH,  Myers  MH.  Manual  for  Staqincr  of  Cancer. 
Second  Edition.   Philadelphia:   JB  Lippincott,  1983. 

65.  Deyo  RA,  Cherkin  DC,  Ciol  MA.  Adapting  a  clinical 
comorbidity  index  for  use  with  ICD-9-CM  administrative 
database.   J  Clin  Epidemiol  1992;45:613-619. 

66.  SAS  Institute  (1992) .  SAS/STAT  User's  Guide,  Version 
6,  Fourth  Edition,  Volumes  1  and  2.  SAS  Institute,  Cary,  North 
Carolina . 

67.  Hosmer  DW,  Lemeshow  S.  Applied  Logistic  Regression. 
New  York:   John  Wiley  &  Sons,    198  9. 

68.  Greenland  S.  Modeling  and  variable  selection  in 
epidemiologic  analysis.     Am  J  Public  Health  1989 ; 340-349 . 

69.  Lee  ET.  Statistical  Methods  for  Survival  Data 
Analysis .  Second  Edition.  New  York:  John  Wiley  &  Sons,  Inc, 
1992  . 

70.  Rubin  SC,  Benjamin  I,  Behbakht  K,  et  al .  Clinical 
and  pathological  features  of  ovarian  cancer  in  women  with 
germ-line  mutations  of  BRCAl .   N  Engl  J  Med  1996;335:1413-16. 

71.  Hennekens  CH,  Buring  JE .  Epidemiology  in  Medicine. 
Boston:   Little,    Brown  and  Company,    1987.   p.  342. 

72.  Kiefe  CI,  McKay  SV,  Halevy  A,  Brody  BA.  Is  cost  a 
barrier  to  screening  mammography  for  low- income  minority  women 
receiving  Medicare  benefits?  A  randomized  trial.  Arch  Intern 
Med  1994;1217-1224  . 

73.  Zapka  JG,  Stoddard  AM,  Costanza  ME,  Greene  HL. 
Breast  cancer  screening  by  mammography:  utilization  and  other 
factors.   Am  J  Public  Health  1989;79:1499-1502. 

74.  Hayward  RA,  Bernard  AM,  Freeman  HE,  Corey  CR. 
Regular  source  of  ambulatory  care  and  access  to  health 
services.     Am  J  Public  Health  1991;81:434-438. 


75.  McWhorter  WP,  Schatzkin  AG,  Horm  JW,  Brown  CC. 
Contribution  of  socioeconomic  status  to  black/v/hite 
differences  in  cancer  incidence.     Cancer  1989;63:982-987. 


i 


BIOGRAPHY 

Ellen  Patricia  McCarthy  was  born  in  Worcester, 
Massachusetts  on  December  5,  1967.  Ms.  McCarthy  received  her 
Bachelor  of  Science  Degree  in  Cardiopulmonary  Science  from 
Boston  University  in  1988  and  her  Masters  of  Public  Health  in 
Epidemiology  from  Tulane  University  School  of  Public  Health 
and  Tropical  Medicine  in  1989.  Ms.  McCarthy  entered  Tulane 
University  Graduate  School  for  her  Doctor  of  Philosophy  Degree 
in  Epidemiology  in  1993.  Ms.  McCarthy  was  the  recipient  of  a 
Tulane  University  Graduate  School  Scholarship;  a  Predoctoral 
Breast  Cancer  Fellowship  from  the  United  States  Army  Medical 
Research  and  Materiel  Command,  and;  a  Health  Care  Financing 
Administration  Dissertation  Fellowship  Grant. 


ens  LIBRRRV 


3  aOTS  DDOIBTSE  ^ 


